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SECTION A 


Test Modes GMC Tables 




The following Tables A-1 through A-60 show the generalized mass 
contributions (GMC's) for each of the thirty test modes. Two types of 
tables are given for each mode. The first table gives a summary of GMC’s 
for major structural components while the second table shows the GMC for 
each of the 193 degrees of freedom contained in the reduced test data. These 
GMC data were calculated using a 193 x 193 discrete mass matrix derived 
using static collapse of analytical component mass matrices. It should be 
noted that the GMC distribution shown for Mode 02A is highly distorted due 
to apparent bad accelerometer data for the AFT OWS Skirt station 3100. 
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TABLE A-1 


ORBITAL ODNFIGURATION MOOAL SURVEY 


TEST MODES GENERALIZED MASS SONTRIPUTION SUMMARY 


TEST MODE NO. CIA 


TEST 

FREQUENCY = 

.31 HZ. 



COMPONENT 

GWC 

GMC 

GMC 

G^C 

GMC 


GMC 

NAME 

{f)X) 

(OY) 

(0 7 } 

<TX) 

(TY) 


(T^) 

3R/0W5 SKIRT/IU/FAS 

*rc6c 

o 0313 

. 23 69 

. C 3 C 1 

• CO 3 6 


. 00 86 

S-FAS 02 TANKS 


. 33 26 

.1123 

3. 

0 . 

n 

• 

MDA/STS/ AM 


• 1.322 

. 1185 

.C 302 

.0323 


.0t)0 3 

5- AM N2 TANKS 

. r3 0 2 

• C3 C5 

. 0228 

C. 

Q. 

a 

« 

COMMAND/SERVICE MOD. 

• OL03 

. '?0 65 

. 2641 

.C303 

-.COOl 


.COOl 

DEPLOYMENT ASSEMBLY 

a OC D 1 

. C.3 J7 

. 02 37 

G . 

z « 

0 

. 

ATM-RACK»CMGS,it-SAS 


. :327 


.C 300 

• C3 34 



ATM-SOAR CENTER 

.003? 

.u'lCS 

. 0298 

.COOL 

e L' 3 3 0 

0 


ATM-GRA/CAN CENTER 

. C 0 3 1 

• OGOC 

. 3243 

.C 333. 

.0333 


.cool 

SUM 

.0106 

• jiri 

.95^9 

0 r 3 0 9 

• ^362 


.0092 


TOTAL GM CONTRIBUTION FOR EACH COMPONENT 


RR/OWS SKIRT/IU/FAS 

o2266 

6-FAS 02 T*NKS 

.1157 

MOfi/STS/AM 

. 1439 

6-AH N2 TA«^KS 

.0215 

CO?*IMANO/SERVICE MOO« 

.2713 

DEPLOYMENT ASSEMELY 

.0245 

&TH-RACKtC«^G5,4-S AS 

. 1381 

ATM-SPAR CENTER 

.0305 

ATM-GPA/CA?i! CENTER 

,0243 
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TABLE A-2 T»aL IZCO MASS OONTR TSUTTOMS SY 'DEGREE OF FREE001 



T^ST 

Mnnp. 

OlA 

RUN NO. 

333 

frequency = .31 

tNjnnp; 

GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

NODE 


cnx) 

(OY) 

(0?) 

(TX) 

(TY) 

(T7) 

DESCRIPTION 

1 

. 00S6 

-.0001 

.0869 

. 00 01 

.0930 

. 0 086 

CASE '^NG/DWS SKIRT 


.0001 

. 0002 

. 02C9 

. 0090 

-.0006 

. 0000 

OWS/TJ INTERFACE 


-.0000 

. 00 04 

. 0625 

. 0 0 0 0 

.0012 

-.0000 

lU/FAS INTERFACE 

4 

. 0 001 

.0010 

.0174 

9. 

0 . 

0. 

FAS 02 D0TL1,+Y +Z 

r 

.0006 

. 0004 

. 0264 

0. 

0. 

0. 

FAS 02 D0rL2,tY +Z 


. oon 

. 0004 

. 0246 

0. 

0. 

0 . 

FAS 02 COTL3,-Y +Z 

y 

• 0001 

. 00 04 

. 0239 

Q. 

0. 

0. 

FAS 02 SOTLi»,-Y +Z 

<5l 

. 0001 

. 0003 

. 0939 

0. 

0. 

0. 

FAS 02 ROTL5,-Y -Z 


.0000 

. 0001 

. 0162 

0. 

0. 

0. 

FAS 02 SOTLE,-Y -Z 


. 0 00 0 

. 00 JO 

. 0068 

0. 

0. 

0. 

FAS/AM/DA le, +V 

11 

. 0^04 

. 000? 

. 0098 

0. 

0. 

0 . 

FAS/flM/OA IF, +Z 

1? 

-.0000 

.0002 

. 0107 

9. 

0. 

0. 

FAS/AM/DA IF, -Y 

1 3 

-.0 noG 

.0000 

. 0033 

G. 

0. 

0. 

FAS/OA T-, -Y -Z 

la 

. 0 00 0 

. 0000 

. 0051 

0. 

0. 

0. 

FAS/AM TP, -Z 

IS 

. 0 00 0 

-.0000 

. 0013 

0. 

0. 

Q . 

FAS/OA I-, *-Y -Z 

IS 

. 0 0 0 3 

.0903 

.0168 

. OCCl 

. 00 0 2 

. 000 3 

AM TUNNEL/SMEAR wg 

1-^ 

. 0 00 0 

. 00 08 

. 0180 

.0003 

• 0001 

. 0 000 

AM TUNNEL/STS IF 

1 « 

. 0 '1 0 0 

. o:o9 

. C578 

. 00 00 

.0019 

• 0 000 

MOA/STS TNTEPFACF 

1 ^ 

. 3 0 0 0 

. 00 0 2 

. 0460 

-.0092 

. 03 0 1 

-•COQO 

MOA cone/cyl itrfc 

?j 

. 0003 

. 000 1 

. 00 3^^ 

0. 

0. 

0. 

N2 TANK, +Y, LOWEP 

?1 

. 0 000 

. OCOl 

. 0045 

0. 

0. 

0. 

N2 TANK, *-Y, JP°PR 

27 

. 0 001 

. 00 0 1 

. 00 25 

0. 

0. 

0. 

N2 TANK, +7, LONER 

7'1 

. 0 000 

. 000 1 

. 0043 

■3. 

0. 

0. 

N2 TANK, fZ, JPPER 

?u 

.0 000 

. 000 1 

. 00 36 

0 . 

0 . 

0 . ‘ 

N2 TANK -Z, LOWER 

?-; 

. 0 00 0 

. 00 0 0 

. 0043 

3. 

0 . 

G . 

M2 TANK, -Z, OPOPR 

?s 

. cooo 

. 0009 

. 0470 

-. 3000 

-.0000 

. 0 000 

CM, FWD OJLKHEAO 


.003? 

. 00 30 

. 0836 

-.3000 

-.9001 

• 0 000 

CM, AFT OJLKHEAO 


.0031 

.0013 

. C59? 

.3003 

-.0000 

. 0 00 1 

SM, <^wn ojlkhea'D 

?9 

. 0003 

.0014 

. 0743 

. 90 01 

-.0000 

-.0000 

SM, AFT OJLKHEAO 

■'O 

. 0 0 0 1 

. 00 02 

. 00 35 

Q. 

0. 

0. 

lower 0 LATCH, OA 

31 

. 0 0 0 1 

. nno6 

. 0071 

0. 

0 . 

0 . 

LOWEP <-Y TRUNNION 

-fy 

-.0003 

- . 0001 

. 0106 

G. 

0. 

0. 

LOWER -Y TRUNNION 

33 

. 0 0 0 0 

. 0 0 0 1 

. 00 25 

G. 

0 . 

0 . 

FRFP PACKAGE C.G, 

3'+ 

. 0 007 

- . 0001 

. 0263 

0. 

0. 

0. 

ATM PN IF,OUTR 

7cr 

.0009 

-.3001 

. 0118 

0. 

c . 

0 . 

ATM PN 4,3 IF,OUTR 


. 0 000 

. 00 01 

. 0169 

0. 

3. 

0. 

ATM PN 9,1 TF,OUTR 


. 0 0 34 

. 39 05 

. 0163 

0. 

0. 

0 . 

ATM PN 2,3 IF,OUTP 

38 

-.0000 

. 0009 

.0167 

3. 

G. 

0. 

ATM PN 6,/ TF,INNR 

3^^ 

-.0002 

. 3006 

. 0066 

0. 

0. 

0. 

ATM PN 4,j TF,INNR 

40 

. 00 30 

. 0004 

. 0122 

0. 

0. 

0 • 

atm PN 9,1 IF,INNR 

41 

. 0001 

. 0004 

. C154 

G. 

G. 

0 . 

ATM PN 2,3 TF,INNP 

42 

-.0030 

.0300 

. 0047 

. 30 00 

. 30 00 

. 0 000 

CMC, -Y SIOE 

43 

. 0 00 3 

.OOCl 

. 0047 

• 00 00 

-.0000 

-. OCGQ 

CMG, +Y 3IOE 

44 

. 00 31 

- . 0003 

. 00 03 

-.0000 

. 0004 

. 0 000 

CMG, SIOE 

4S 

-. 0 000 

- . 00 00 

0. 

0. 

0. 

0 • 

ATM SAS, PN 1 

UP. 

. 0 009 

. 30 00 

0. 

0. 

0. 

0. 

atm SAS, PN 3 

47 

. 0031 

. 0001 

0. 

3. 

0. 

9. 

ATM SAS, PN 5 

48 

-.0003 

- . 90 0 0 

0. 

0. 

0. 

0. 

ATM SAS, PN 7 

49 

. 00 02 

. 9005 

. 0298 

• 00 00 

. 0090 

. 0 092 

SPAP center 

-0 

. 300 1 

. 00 00 

• 0243 

. 00 03 

. 00 00 

. 0 001 

GRA/CAN CENTER 

SUM 

. OiOP^ 

.0171 

.9559 

. 0 009 

. 0062 

. 0094 
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TABLE A-3 ORBITAL CONFIGURATION MODAL SURVEY 

TEST MOOES GENERALIZED MASS CONTRIBUTION SUMMARY 

TEST MODE NO. C 2A TEST FREQUENCY = .31 HZ. 


COMPONENT 

GflC 

GMC 

GMC 

GMC 

GMC 


GMC 

NAME 

(f)X) 

(OY) 

(DZ) 

(TX) 

(TY> 


(TZ) 

9R/0HS SKIRT/IU/FAS 

.2014 

• i318 

. 39 3tJ 

.nee 

.L701 


.13 36 

6-FAS 02 TANKS 

.CO 04 

• "’31D 

.;0 09 

0. 

0. 

0 

• 

MOA/STS/AM 

.COOD 

• 0418 

• 0301 

c3 a 1 

.OOOC 


.C004 

6-AM M2 TANKS 

.COOC 

. :)074 

• 1001 

G . 

0. 

0 

« 

COMMANO/SERVICE MOD. 

.0001 

. 3525 

.0340 

.call 

.(.000 


.0000 

DEPLOYMENT ASSEMBLY 

.0003 

• j356 

.0301 

0. 

0. 

0 

• 

AIM-RACK, CMC S,4-SAS 

. 00 05 

• C351 

.oone 

.toot 

.0000 


.31)0 0 

ATM-SPAR CENTER 

. COCO 

.i:094 

.03 04 

-.C30L 

.COOC 

3 

• 

ATM-GRA/CAN CENTER 

.0000 

. j 0 7 4 

.0003 

. C lCC 

.COOO 


.00 00 

SUM 

.20 27 

. 2219 

.399E 

.C318 

.C702 


.1049 


TOTAL GM CONTRIBUTION FOR EACH COMPONENT 


BR/OWS SKIRT/IU/FAS .8I?07 
6-FAS 02 TANKS .0323 
MOA/STS/AM .0^22 
6-AM N2 TAWKS .0C76 
COMMA NO/SERV ICE MOO. .0676 
DEPLOYMENT ASSEMBLY .0G6I? 
ATM-P ACK,CMGS,4-SAS .0362 
ATH-SPAR CENTER .0C98 
ATM-GRA/CAM CENTER .CC77 
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TABLE A-4 r,=;»^ ?PA L T 7 f;D MAS<^ “JONTRIf^UTIONS BY OECPEE OP PPEEBOi 




MonfT 

02A 

RUN NO. 

336 

FREQUENCY = ,31 


G»1C 

GMC 

GMG 

GMC 

GMC 

GMC 

N03E 

MO. 

(OX) 

.(OY) 

(D7) 

(TX) 

(TY) 

(TZ) 

HESCRIPTION 


• ?nii 

. OlFfl 

. 3928 

• 00 07 

.0*^01 

.1033 

9ASE RNG/DWS SKIRT 


-. •) noo 

. nn^s 

-.0001 

. 00 00 

. 00 00 

-.0001 

OWS/TU INTERFACE 

3 

• 0301 

.0104 

. 000? 

. QC 01 

. 00 00 

. 0 004 

TU/FAS INTERFACE 

U 

.0000 

.0^4? 

. 00 04 

0. 

c. 

0. 

FAS 02 90TL1,4-Y +Z 

t; 

. 0 001 

.0151 

-. cooo 

0. 

0. 

0. 

PAS 02 OOTL2,+Y +Z 


. 0000 

.0157 

. 00 0? 

0. 

0. 

0. 

FAS 02 90TL3,-Y +Z 

-r 

. 0 003 

.0154 

. ooco 

0. 

0. 

0. 

FAS 0? 90TL4,-Y 

6 

-.0000 

. 0050 

. 00 00 

0. 

0. 

0. 

FAS 02 90fLF,-Y -Z 

0 

-.1000 

.0149 

. 00 01 

3. 

0. 

0. 

FAS 02 90rL6»-Y -Z 

in 

.1001 

.0019 

-. cooo 

0. 

0. 

0. 

FAS/AM/OA IF, ♦Y 

11 

. 0 001 

.01?7 

-. 0003 

0. 

0. 

0. 

FAS/AM/OA IF, >Z 

1? 

-.0001 

. PC ?9 

. 0001 

Q . 

0 • 

0 . 

FAS/AM/OA IF, -Y 

1 ^ 

-. 0 000 

. 00 0 3 

-. 0000 

0. 

0. 

0 • 

FAS/9A -Y -Z 


. 0000 

. 0118 

• cooo 

0 • 

0. 

3. 

FAS/AM IF, -Z 


.10 0 0 

.0103 

-. 0000 

0. 

0 . 

0. 

FAS/OA IF, +Y -Z 


. 0000 

.0140 

. 00 00 

. 00 00 

. 00 00 

. 0 00 ? 

AM TUNNEL/SHEAR WB 

1 

. 0 000 

.0130 

. 00 00 

. 00 00 

• GOOC 

-.0000 

AM TUNNEL/STS IF 

1^^ 

. 0 000 

.1147 

-. 0000 

-.0001 

. 0000 

.COOl 

mqA/STS TMTFRFACE 

1 0 

.1000 

.0143 

. 0001 

-.0000 

-.00 00 

. 0 001 

MOA CONE/CYL ITRFC 

?0 

. 1000 

. 00 09 

. 00 00 

0. 

0. 

0. 

N2 TANK, +Y, LOWER 

?1 

-.0 100 

.0010 

. 00 00 

0. 

0. 

0. 

N? TANK, f Y , JPPER 

?? 

.0031 

.0011 

. 00 01 

0. 

■3. 

0. 

N2 TANK, fZ, LOWER 

?3 

. 00 0 3 

. ori9 

. ooco 

0. 

0 . 

0. 

N2 TANK, fZ, UPPER 

?4 

.^000 

.0013 

. cooo 

0. 

0. 

0. 

M2 TANK -7, LOWER 

?S 

. 0 00 1 

.nni? 

. 00 00 

0. 

0. 

0. 

N2 TANK, -Z, UPPER 


-.0000 

. 0094 

. 00 09 

. 0 0 07 

. 00 00 

. 0 000 

CM, FWO 9JLKHEAD 


-.0-00 

. ^142 

. OODG 

. 00 02 

. 00 00 

-.0000 

CM, AFT 9JLKHEAO 


. 0 00 0 

.0101 

. 0001 

. 00 0? 

.0000 

-.0000 

SM, FWO 9JLKHEA0 

?o 

. 0 0 0 1 

.0108 

. 00 30 

. 00 0 0 

. 0 G 0 0 

. 0 00 0 

SM, AFT 9JLKHEA0 


. 0 000 

. 0042 

. 0000 

0. 

0 • 

0. 

LOWER □ L\TCH, OA 

31 

. 0 0 0? 

. 00 0 3 

. 00 01 

0 . 

G. 

0. 

LOWER 4-Y trunnion 

7^ 

. 0 0 0 1 

. 00 0 3 

-. 0000 

3. 

0. 

0. 

LOWEP -Y TRUNNION 

33 

-.0000 

. 0007 

. 00 00 

0. 

0 . 

0. 

FREP PACKAGE C.G. 

7U 

. 0 001 

.0^50 

. COCl 

G. 

0 . 

0. 

ATM PN 6,r TF,OUTR 


-.0000 

. 00 30 

0000 

3 . 

0. 

0. 

QTM PN 4,5 TF,OUTR 

7^^ 

-. 0 00 1 

. 00 32 

. 00 0? 

3. 

0 . 

0 . 

ATM PN 8,1 IF,OUTR 

7-» 

. 0 n 0 1 

• 0 1 6 8 

. 00 01 

0. 

0. 

0. 

ATM PN 2,3 IF,OUTR 

7^ 

. onoo 

. 0050 

. 0000 

0. 

0 . 

3. 

ATM PN 6,7 IF,INNR 

70 

-.0001 

. 1009 

• 00 00 

0. 

0. 

0. 

ATM PN 4,5 TF,INNR 

cn 

-. nil 

.0115 

. COQl 

a. 

0 • 

0. 

ATM PN 0,1 TF,INNR 

41 

. n n 

. P'^54 

. 00 00 

0. 

0. 

0. 

ATM PN 2,3 IF,INNR 

U9 

. noQ 

.0113 

• OGOG 

. GOOC 

.OGQC 

-.0000 

CMG, -Y 5IOE 

43 

.onoo 

.0113 

• 0001 

-. 0000 

• 0 G G 0 

. 0 000 

CMG, +Y 5IOE 

44 

.0000 

. 0^'13 

. 0000 

. 00 00 

-.0000 

. 0000 

CMG, ♦X 5TOE 

u=: 

. 0 001 

. 000 1 

0. 

0. 

0 . 

0 . 

ATM SAS, PN 1 

4^^ 

. 0001 

. 000 1 

0. 

0. 

0. 

0 . 

ATM SAS, ^N 3 


. 0 00 1 

. 0001 

0. 

0. 

0. 

0. 

ATM SAS, PN 5 

4fl 

.0101 

. 00 0 1 

0. 

0. 

0. 

0. 

ATM SAS, PN 7 

LO 

. 100 

. 1194 

. 00 04 

-. 00 00 

. 00 00 

• 0 000 

SPAR CENTER 

rri 

. 0000 

. 0074 

. 0003 

. 00 00 

. 0000 

• 0 000 

GRA/CAN CENTER 

^’JM 

. ^0?3 

.??19 

.3995 

.0013 

.0702 

. 1040 
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TABLE A-5 ORBITAL CONFIGURATION NODAL SURVEY 

TEST MODES GENERALIZED MASS CONTRIBUTION SUMMARY 


TEST MOnE NO. C 30 


TEST 

FREQUENCY = 

1.31 HZ. 



COMPONENT 

GHC 

GMC 

GMC 

GMC 

GMC 


GMC 

NAME 

(OX) 

(D Y) 

(OZ) 

(TX) 

(TY) 


(TZ) 

0R/OWS SKIRT/IU/FAS 

.0180 

.0301 

.0152 

.C IQi. 

.C102 


.0009 

5-FAS 02 TANKS 

• 0209 

.OOOC 

• 00 25 

0. 

V . 

0 

. 

HOA/STS/fiM 

.0111 

. 0000 

.0130 

.r OuL 

• CO 0 7 


.03 0 0 

5-AM M2 TANKS 

.00 34 

.OQOG 

. 00 07 

0. 

0. 

0 

. 

COMMANO/SERV ICE MOO. 

.0135 

.C301 

.4132 

• C 304 

.C078 


.0313 

DEPLOYMENT ASSEMBLY 

.00 32 

-. 00 02 

• 00 99 

C» 

J . 

0 

. 

ATM-RACK,CMGS,4-SAS 

.1«23 

. 0026 

.1187 

. C 3 0 C 

. 00 0 1 

- 

. 00 0 0 

ATM-S®AR CENTER 

.05 3E 

. 03 01 

.0246 

.C3Gl 

. 09 26 

0 

. 

ATM-GRA/CAN CENTER 

.0506 

. C'OOD 

.0163 

• nice 

.C033 


.COOG 

SUM 

.3567 

. 9026 

.6142 

.C304 

.0247 


.00 13 


total GM CONTRIBUTION FOR EACH COMPONENT 


BR/OWS SKIRT/IU/FAS 

.0435 

6-FAS 02 T«NKS 

.0234 

MOA /STS/AM 

.0249 

6-AM N2 TAWKS 

.0C42 

COMMAND/SERVICE MOO. 

.436 2 

DEPLOYMENT ASSEMBLY 

.0129 

ATM-RACK»CMGS,4-SAS 

. 3C 37 

ATM-SPAR CENTER 

.0810 

ATH-GRA/CAN CENTER 

, 073 2 





A-9 

TABLE A-6 <",cs|=-PaLIZEn MASS "I ON TP I BUTION'? BY DEGREE OF FpEEOO'1 



Tc;ST 

MHHE 

079 

RUM NO. 

614 

FREmjENCY = 1.31 

MDn=“ 

^,MC 

r,MC 

GM9 

GMC 

GMC 

GMC 

NODE 

MT. 

f nx) 

(DY) 

(07) 

(TX) 

(TY) 

(T?) 

DESCRIPTION 

1 

• 0 0 “^2 

. 00 00 

. C134 

. 00 00 

.00-8 

-.0000 

BASE RNG/3WS SKI^T 

’7 

• 3 019 

. 00 00 

. 00 02 

. 00 00 

.0013 

• 0 000 

OWS/IJ INTEREACE 

y 

• 0047 

. 00 00 

-. COOQ 

. 00 00 

. 00 32 

. 0 000 

IU/»^AS INTERFACE 

U 

. 0 045 

. ncoo 

. 00 04 

0. 

Q. 

0 • 

FAS n? 90TL1,+Y +Z 

cr 

. 0GP>2 

. 00 0 0 

. 00 04 

0. 

0. 

0. 

FAS 02 90TL2,+Y +Z 

n 

. 0 ^57 

.0100 

. 00 07 

3. 

0. 

Q. 

»^AS 02 90TL7,-Y +Z 

T 

.30 77 

. 00 00 

. 00 06 

3. 

0. 

3. 

PAS 0? 90TL4,-Y +Z 


. 0 010 

. nnoc 

. 00 06 

0. 

0. 

0. 

'"AS 02 90TL5,-Y -Z 

a 

. 3 0 0 1 

. 00 0 0 

. 00 03 

0. 

0. 

0. 

FAS 02 Boris, -Y -7 

1 n 

. 0 007 

.0?0G 

. 00 03 

0. 

0. 

0. 

FAS/AM/9A TP, +Y 

11 

. 0 033 

.0100 

. 00 04 

0. 

0. 

0. 

PAS/AM/9A IP, 

1? 

. 300^ 

. 00 00 

. 00 07 

3. 

0. 

0. 

PAS/AM/OA TP, -Y 

1? 

. 000 0 

- .1000 

• 00 01 

3. 

0. 

0 . 

PAS/1A -Y -Z 

It* 

. nooG 

- . 0000 

. 0001 

0. 

0. 

0. 

fas/am if, -Z 


. 0 00 0 

. oocc 

. 00 01 

0. 

0. 

0. 

FAS/DA I-, +Y -Z 

le 

.0 01^ 

. 00 00 

• 000? 

. 00 00 

. 0 0 0 2 

. 0 000 

AM TUNNEL/SHEAP WR 

1*^ 

. 0 027 

. 0^00 

. 00 20 

. 0 0 00 

. 0 000 

.GOOO 

AM TMNNEL/STS if 

! ^ 

• 0 0*78 

. 00 00 

. 0049 

. GOOO 

. 3004 

. 0 000 

MOA/STS TMTPRPACE 

1 <=^ 

. 0 070 

. 00 00 

.0058 

. 00 00 

. 0001 

-.0000 

MOA cone/:yl itrfc 

?? 

. 0 0 08) 

. 00 00 

. 0000 

0. 

0. 

0 . 

N2 task, vY, L0V(ER 

?1 

. 0 004 

.0100 

. coo? 

1. 

3. 

0. 

N2 TAMK, +Y, upper 

2'’ 

. 0 0 09 

. 00 0 0 

. 00 01 

0. 

0. 

0 • 

N2 TANK, fZ, LOWER 


. 0^17 

.moo 

. 00 02 

0. 

0. 

0 . 

N2 tank, 4-Z, upper 

?t^ 

. 0 001 

. 00 00 

• GOOO 

0. 

3. 

0. 

N2 TANK -Z, LOWER 

7^ 

. 3 0 0 1 

. 00 0 0 

. 00 02 

G. 

0. 

0 . 

N2 TANK, -Z, UPPER 

26 

. 0029 

.00 00 

. 00 01 

- . 0 0 0 G 

. 00 00 

. 0 000 

CM, TWO bulkhead 

7T 

. n 027 

. 00 0 0 

. 07 07 

-.0000 

.0006 

. 0 00 1 

CM, APT BJLKHEAO 

?S 

. 0 0 71 

. 00 0 0 

. 0 346 

. 00 01 

.0012 

• 0011 

SM, r^n BULKHEAD 

?q 

. 0 H51 

. 00 0 0 

. 3481 

. 30 0 3 

.0359 

. 0 001 

SM, AFT 9JLKHEA0 

7 n 

. 0 00 1 

- . 00 0 0 

-.0001 

0 . 

0 . 

0 . 

LOWER D LATCH, DA 

71 

. noos 

- . oroi 

. 00 46 

0 . 

0. 

0 . 

LOWEP +Y TRUNNION 

7? 

. 0 004 

-.0001 

. 00 4^ 

0. 

0. 

0. 

LOWFP -Y TRUNNION 

7^ 

. 0 022 

. 00 0 0 

. 00 06 

0. 

Q . 

0 . 

EREP PACKAGE C.G. 

’4 

. 0 22'? 

- .0000 

. 0029 

0. 

0. 

0 • 

ATM PN 6,7 TF,OUTR 

7*> 

. 0 793 

-.0000 

. 0056 

0. 

0. 

0 . 

ATM PN 4,5 TP,OUTR 


. 0407 

-.nroi 

.0153 

0. 

0. 

3. 

ATM PN 9,1 IF,OUTR 

7^ 

. 074^ 

. 000 3 

. 0378 

0. 

0 . 

0. 

ATM PN 2,3 TF,OUTR 

78 

.0^42 

. 1100 

• 0042 

0. 

0. 

Q . 

ATM PN 6,7 IF,INNR 

7P 

. 0112 

- .1101 

. 00 37 

0. 

0. 

0. 

ATM PN 4,5 IF, INNP 

40 

.0113 

-.000? 

.0105 

0. 

0. 

3. 

ATM PN 3,1 TF,INNR 


. 0 044 

. oooe 

.0237 

0. 

0. 

0. 

ATM PN 2,3 IF,TNNR 

4? 

. 00 78) 

-.0000 

. 00 38 

0000 

. 0001 

-. 0 000 

CMG, -Y SIOE 

47 

.0043 

. 00 0 0 

. 00 27 

-.0000 

-. 00 0 0 

-. 0 00 0 

CMG, >Y 5inE 

44 

.0046 

- . 00 00 

. 0082 

. 00 00 

. 3000 

-. 0000 

CMG, +X SIDE 

45 

.0002 

. 00 0? 

0 . 

0. 

0. 

0. 

ATM SAS, PN 1 

4B 

. 0002 

. 00 0 2 

0. 

1. 

0. 

0 • 

ATM SAS, PN 3 

47 

. 0 009 

. 00 09 

0. 

D. 

0. 

0. 

ATM SAS, PN 5 

4 8 

. 0 008 

. 0008 

Q. 

0. 

0. 

0. 

ATM SAS, PN 7 

49 

.0576 

. 0001 

. 0246 

. 00 00 

. 0026 

. 0536 

SPAR CENTER 

"3 

. OFOS 

. 00 00 

. 0167 

. 00 00 

.0073 

• 0000 

GRA/CAN CENTER 

SUM 

. 7567 

.0 026 

• 6142 

. 0 004 

.0247 

. 0550 
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TABLE A-7 ORBITAL CONFIGURATION MODAL SURVEY 

TEST MODES GENERALIZED MASS CONTRI^UTTON SUMMARY 


TEST MODE NO, ruA 


TEST 

FREQUENCY = 

1.43 HZ. 



COMPONENT 

GMC 

GHC 

GMC 

GMC 

GMC 


GMC 

NAME 

(DX) 

(DY) 

(D7) 

(TX) 

(TY) 


(TZ) 

BR/OWS SKIRT/IU/FAS 

.C021 

.C249 

.CO 24 

.C 147 

.•.'3 OP 


.C0B6 

S-FAS 02 TANKS 

. 00 30 

.C028 

. '"048 

0. 

0. 

0 


MO A /STS /AM 

.0001 

.00 96 

• oo-’c 

.C 029 

-.CO 00 


.0007 

6-AM N2 TANKS 

. 00 33 

• OJ08 

. Ji)02 

r. 

c . 

0 


COMMANO/SERVICE MOD. 

.C0C4 

. 1988 

.0001 

.C 127 

.1001 


.COS 3 

DEPLOYMENT ASSEMBLY 

.00 35 

.0007 

.00 15 

c. 

c. 

0 


ATM-RACK ,CMGS,4-SAS 

. 20 94 

. 3753 

. 0552 

.C105 

.(.301 


.0011 

ATM-SPAR CENTER 

.0010 

.JO 32 

. 00 00 

.0105 

.C3 04 

0 


ATM-GRA/CAN CENTER 

.0007 

. J023 

JOOO 

.0211 

.C334 


.C257 

SUM 

. 2205 

. 6185 

. 0641 

.C524 

.00 10 


.0434 


TOTAL GM COhfTRIBUTION FOR EACH COMPONENT 


8R/0WS SKIRT/IU/FAS .0538 
6-FAS 02 TANKS .«137 
MDA/STS/AM .0133 
6-AM N2 TAWKS .0014 
COMMAND /SERVICE MOD. .2085 
DEPLOYMENT ASSEMBLY .0C57 
ATM-RACK,C«GS,4-SAS .6414 
ATM-SPAR CENTER .0151 
ATM-GRA/CAR CENTER .0512 
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TABLE \-8 n^^?.Pf\Lr7En MftSS ^ONTRieUTTONS OEGREE 0^ FPEEOO'1 



TFST 

Mn«^E 

04 A 

OUN NO. 

378 

FPC-QUFNCY = 1.45 

MOnc- 

'OMO 

GMC 

C7MC 

GMC 

GMC 

GMC 

NODE 

MO. 

(OX) 

(OY) 

(07) 

(Ty) 

(TY) 

(T7) 

DESCRIPTION 

1 

. 0 0 0 0 

. 0?14 

. OQOQ 

. 0077 

. 00 00 

. 0 054 

BASE RNG/DMS SKIRT 

r> 

. n - 1 Q 0 

• O’^l? 

. OQOQ 

.0027 

• 0 0 0 0 

.0017 

OWS/TJ INTERFACE 


• OOOO 

. 0005 

. 0004 

. 0043 

. 00 00 

. 0 024 

lU/FAS INTERFACE 

4 

.001? 

. 00 0 3 

. 00 11 

0. 

0. 

Q. 

FAS 02 BOrLl,+Y +Z 


.0001 

• OGOE 

. 00 0? 

3. 

0 . 

G . 

FAS 02 B0TL2,+Y +Z 


. 0 000 

. 0011 

. 00 04 

C. 

0. 

0. 

FAS 02 BOrL3,-Y +Z 

•y 

. OOOP 

. 00 0 3 

. 0013 

(3. 

0. 

3. 

FAS 02 B0TL4,-Y 

A 

.000^^ 

. 00 0 1 

. 0016 

D. 

0. 

0. 

FAS 02 B0TL5,-Y -Z 

Q 

.C031 

.0005 

. 00 04 

3. 

0. 

3 • 

FAS 02 B0TL6,-Y -Z 

10 

.0010 

. 0001 

. 0005 

0. 

0. 

3 . 

FAS/AN/OA IF, +Y 

11 

.0003 

.0C17 

. 0000 

0. 

3. 

3. 

FAS/AN/OA IF, +Z 

^ ? 

. noiG 

. 03 00 

. 0014 

0. 

0. 

0. 

FAS/AN/OA IF, -Y 

1 7 

. 0 0 00 

-.0000 

. 00 01 

3 . 

0. 

3. 

FAS/OA TF, -Y -7 

14 

.0003 

. 00 0 1 

-. 0003 

0. 

G. 

0. 

FAS/AN IF, -Z 


. onoi 

-.0000 

. 00 00 

0. 

0. 

3 . 

FAS/OA I-, +Y -Z 

1 - 

.0000 

.oooc 

. 00 00 

. 00 02 

. 0 0 30 

. 0 00 2 

AN TIINMEL/SHFftp WB 

IT 

. 0 000 

.0011 

. 0003 

. 30 07 

.0300 

.0001 

AM TUNNEL/STS IF 

1*^ 

. 00 3 0 

.0029 

• 00 00 

. QC 10 

-.0000 

. 0005 

MOA/STS interface 

10 

. 0000 

.00^6 

. 0000 

. 0010 

-.0300 

. 0 000 

MOA cone/:yl ITRFC 


.003? 

. 0000 

. 0001 

D. 

0. 

0. 

N2 TANK , +Y , LONER 

?1 

. 0001 

. 00 0 0 

. 00 01 

0. 

0. 

0. 

N2 TANK, «-Y, JPPEP 


. 0 000 

.0301 

. 0000 

0. 

G . 

0 . 

N2 TANK, ♦■7, LOWER 

?3 

. onoo 

. 00 0*^ 

. 00 03 

3. 

0. 

0. 

N2 TANK, *7f UPPER 

?4 

. 00 00 

. 00 31 

. 00 00 

u . 

0. 

0. 

M2 TANK -7, LOWER 

t>q 

. 0 300 

. 00 00 

. 00 03 

G. 

3. 

0 . 

N2 tank, -7, UPPER 

?<S 

. 3 00 3 

.0010 

-. 0000 

. 00 0 3 

.OQGG 

. 0 0 0 3 

CM, FWD BJLKHEAO 

?•" 

. noo 

. 00 70 

. QOO'3 

. 0006 

-.0000 

. 0 006 

cm, AFT BJLKHEAO 

??» 

0 coo 

. ?1 44 

OOO'^ 

. 00 37 

. 00 30 

. C 003 

SM,. F,<0 BJLKHEAO 

?0 

. 0004 

.1“"65 

. 0001 

.0012 

. 00 0 1 

. 0 052 

SM, AFT BJLKHEAO 

TO 

. 0 0 30 

. OC17 

. 00 00 

0. 

0. 

0 . 

LOWER 0 LATCH, OA 

?1 


-. 000ft 

. 00 07 

0. 

0. 

0. 

LOWER +Y TRUNNION 

7 T 

.0017 

-.OCOft 

. C007 

3. 

0. 

0. 

LOWFP -Y TRUNNION 

70 

. 0 00 3 

. 00C7 

. 0003 

3. 

0. 

0. 

EREP package C.G. 

’4 

.00?“" 

. 0‘"26 

. 0041 

0. 

0. 

0. 

ATM PN 6,7 IF,OUTR 

T*; 

. 0*^05 

.0C?2 

. 0069 

3. 

0. 

0. 

ATM PN 4,5 IF,OUTR 

Tr-» 

. 042=> 

. 0067 

. 017^ 

G. 

0. 

0. 

ATM PN 8,1 IF,OUTR 


.0130 

. 3^5ft 

. 0021 

0. 

0. 

3. 

ATM PN 2,3 TF,OUTR 

?P 

-.0 310 

-.0003 

. 0012 

0. 

0 . 

0 . 

ATM PN 6,7 TF,INNR 

Tq 

. 010^^ 

. 0059 

. 0056 

•3. 

0. 

3 . 

ATM PN 4,5 IF,INNR 

40 

. O'^ll 

. 0407 

. 0071 

3. 

0. 

0. 

ATM PN 8,1 IF,INNR 

41 

.C1?F 

. 1694 

. 0010 

3 . 

0. 

0. 

ATM PN 2,3 IF,INNR 

4? 

.0395 

.0061 

. 0044 

. 0002 

. 3001 

. 0 004 

CMG, -Y 3IOE 

L7 

.0117 

-0P59 

. 0055 

. 0002 

-.0000 

. 0 004 

CMG, +Y SIDE 

44 

. 0 3 0 0 

. 0391 

-.0000 

. 00 01 

-. 30 00 

. 0 002 

CMG, +X SIDE 

4^ 

. 0 034 

. 00 04 

0. 

0. 

0. 

0. 

ATM SAS, PN 1 

4F 

. 003? 

.000? 

0. 

0. 

0. 

3 . 

ATM SAS, PN 3 

4“^ 

. 0 334 

. 00 04 

0. 

3. 

0. 

0 . 

ATM SAS, »N 5 

4#^ 

. 0 0 0 1 

. 00 01 

0. 

0. 

0. 

0. 

ATM SAS, PN 7 

LQ 

.0010 

.00 32 

. 0000 

.0105 

.0004 

.0010 

SPAR CENTER 

PI 

.0007 

. 0'’23 

-. 0000 

• 0211 

. 0004 

.0257 

GRA/CAN CENTER 


. '^?0E 

.’6105 

.0641 

.0524 

.0010 

. 0444 


lI 
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TABLE A-9 ORBITAL CONFIGURATION MODAL SURVEY 

TEST MOOES GENFRBLI7E0 MASS CONTRIBUTION SUMMARY 


TEST MODE NO, DBA 


TEST 

FREQUENCY = 

1.66 HZ. 



COMPONENT 

GMC 

GMC 

GMC 

GMC 

GMC 


GMC 

NAME 

(OX) 

(DY) 

(07) 

(TX) 

(TY) 


(TZ) 

'JR/OWS SKIRT/IU/FAS 

• OC B4 

.0888 

. ni62 

• C67^. 

• C005 


• C333 

o-FAS 02 TANKS 

• 0141 

.0174 

.0149 

0. 

0 . 

0 


MO A /STS /AM 

• CD02 

.0528 

. 03 G4 

.C128 

• C301 


!c057 

S-AM N2 TANKS 

.CC J7 

. 0336 

.0016 

G. 

c. 

0 


COMMAND/SERVICE MOD, 

.0004 

. 2382 

.00 21 

.C187 

-.COOl 


.C125 

DEPLOYMENT ASSEMBLY 

.0078 

. 0341 

. CO 18 

G. 

3 . 

0 


ATM-RACK ,CMGS,4-SAS 

.0773 

. 1172 

.C56f 

.0303 

. 03 0 0 


• 0004 

ATM-SPAR CENTER 

.0030 

. 0184 

. 0009 

.0075 

.cao5 

0 


ATM-GRA/CAN CENTER 

,0018 

.0168 

. 00 39 

• L159 

.C305 


.0087 

SUM 

.113 8 

.6374 

.0946 

. 1222 

.C315 


.0605 


TOTAL GM CONTRIBUTION FOR EACH COMPONENT 


PR/OWS SKIRT/IU/FAS 

.2142 

6-FAS 02 TANKS 

.3465 

MOA/STS/AH 

.0718 

6-AM N2 TAMKS 

.0059 

COMMANO/SERVICE MOO. 

.3219 

DEPLOYMENT ASSEMBLY 

.0137 

ATM-RACK, CMGS, 4 -S AS 

.2513 

ATM-SPAR CENTER 

. 033 3 

ATM-GRA/CAN CENTER 

.0445 
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TABLE A-10 G'=’M”0LIZEn MAS<5 'IONtVirUTTONS BY OEGREE OF FREEnO'! 



TEBT 

MODE 

05 A 

RUN NO. 

386 

FREQUENCY = 1.65 

NDHC- 

GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

MODE 

MO. 

(OX) 

(OV) 

(nz) 

(TX) 

(TY) 

(TZ) 

DESCRIPTION 

1 

. 0 001 

.0’41 

. 0041 

. 0345 

,0004 

.0178 

BASE RNG/3WS SKIRT 

9 

.0031 

. 0046 

. 00 03 

. 0121 

.00 01 

.0065 

OWS/IU INTERFACE 


.0001 

.0023 

. 0047 

. 3204 

.0001 

.0090 

lU/FAS INTERFACE 

u 

. 0 040 

.or 17 

. 0062 

0« 

3. 

0 . 

FAS 02 BOTLl,+Y +Z 

c; 

.0 00 ^ 

.0B45 

. 0021 

0. 

0. 

0. 

FAS 02 BOTL2,+Y +Z 

p* 

.0T32 

.0051 

. 00 06 

G. 

0. 

0 . 

FAS 02 90TL3,-Y +Z 

T 

. 004’ 

,00 14 

. 0024 


0. 

0 . 

FAS 02 BOTL4,-Y +Z 

A 

. 00 3’ 

. 0011 

. 0029 

0. 

0. 

0. 

FAS 02 90TL'',-Y -Z 

O 

.OCIO 

. 0037 

. 00 07 

0* 

0. 

0. 

FAS 02 B0TL6,-Y -Z 

1 0 


. 0002 

. 00 29 

0. 

0. 

0. 

FAS/AM/DA TF, +Y 

11 

-.0003 

. 0069 

. 0000 

0. 

0. 

0 . 

FAS/AM/DA <-Z 

1? 

.0 04B 

.0003 

. 0039 

0. 

0. 

0. 

FAS/AM/DA IF, -Y 

1 

.0"Q2 

-.0000 

. 00 01 

G« 

0. 

0. 

FAS/OA IF, -Y -Z 

1 u 

. 0003 

. 0008 

. 00 00 

0. 

0. 

0 . 

FAS/AH IF, -Z 

Id 

. 0001 

-.0"01 

. 0001 

G. 

0. 

0 . 

FAS/OA T-, +Y -Z 

1*=^ 

. 0000 

. 0001 

. 0001 

.0010 

, 0000 

.0012 

AM TIJMMEL/SHFAR W0 

1-^ 

. Of’OO 

. 0038 

. 0000 

. 00 30 

.0000 

. 0 006 

AM TUMNEL/STS IF 

1*^ 

. 0 001 

.0157 

. 0000 

. 0048 

.0000 

.0037 

MDA/STS IMTERi^ACE 

1*^ 

. 0001 

.0332 

. 0002 

. 0039 

. 0000 

. 0 001 

MBA CONE/DYL ITRFC 

21 

. 0034 

. 0000 

. 00 08 

0. 

3. 

a . 

N2 TANK, +Y, LOWER 

Pi 

. 00 03 

. 0002 

. 0007 

G. 

0. 

0. 

N2 TANK, +Y, UOPER 

20 

.0''30 

.C003 

. 0000 

G« 

0 . 

3. 

M? tank, 4-7, LOWER 

?7 

. 0 000 

,0"24 

. 0000 

0. 

0. 

0 . 

N2 TANK, 4-Z, 'JPPER 


. 0 003 

. 0007 

. 00 00 

0. 

0. 

0. 

N2 TANK -Z, LOWER 


. 1000 

. 0001 

. 0003 

0. 

0. 

0. 

N? TAMK» -Z, UPPER 

?d 

.0001 

.0169 

.0000 

. 00 34 

.0000 

.0007 

r.M, FWO OJLKHEAO 

97 

.0001 

.0008 

, 0003 

. 0043 

. 00 00 

. 0 039 

CM, aft BULKHEAD 


. 0004 

. 0073 

. 0000 

. 0051 

-.0030 

.0013 

SM, FWD BULKHEAD 

po 

-. 0001 

.2^^33 

.0018 

. 0059 

-.0002 

,0 096 

SM, A‘=^T bulkhead 


. 0003 

.0017 

. 0004 

0. 

0. 

0. 

LOWFP 0 LATCH, DA 


. 0044 

. 0104 

. 00 03 

0. 

0. 

0 . 

lower +y Trunnion 

7? 

. 0034 

-.0010 

. 0011 

0. 

0. 

0. 

LOWER -Y TRUNNION 

37 

. 3000 

.0030 

.0000 

0. 

0. 

0. 

EPEP PACKAGE C.G. 


. 0035 

,0'^73 

. 0092 

0. 

0. 

0. 

ATM PM 6,/ IF,OUTR 

7 r 

.0?B4 

.0178 

. C054 

0 • 

0. 

0. 

ATM PM 4,5 TFjOUTR 


.00GB 

.0040 

.0196 

G • 

0. 

0. 

ATM PM 6,1 TF,OUTR 

77 

.0137 

. 0001 

. 0013 

0. 

0. 

0. 

ATM PN 2,3 IFjOUTR 

3^ 

. 0002 

. 0083 

. 0029 

G. 

0. 

0. 

ATM PN 6,T IF,INNR 

7q 

.0130 

. 0000 

. 0014 

0. 

0. 

0. 

ATM PM 4,5 TFjTNNO 


.1123 

.0029 

. 0083 

0* 

0. 

0. 

ATM PN 8,1 IF,INNR 


. 0338 

.0227 

. 0003 

0. 

0 . 

0. 

ATM PN 2,3 IFjINNR 


. 004? 

. 0000 

. 0024 

. 0001 

. 0000 

.0001 

CMG, -Y $inr 

U7 

. 0031 

. 0000 

. 0055 

. 0002 

.0000 

.0002 

CMG, 4-Y SIDE 

44 

.00 01 

. 1040 

. 0000 

. 0001 

-.0000 

. 0031 

CMG, +X SIDE 

4^ 

-.3000 

-.0100 

0. 

0. 

0. 

0 . 

ATM SAS, =»N 1 

4d 

. 0002 

. 00 02 

0. 

0. 

0. 

0. 

ATM SAS, »N 3 

£.7 

. 0030 

. 0000 

0. 

G. 

0. 

0. 

ATM SAS, =>N 5 

4B 

. 0001 

.0001 

0. 

G. 

0. 

0. 

ATM SAS, =>N 7 

41 

. 03 30 

.0184 

. 0009 

. 00 75 

,0005 

,0030 

SPAP CENTER 

CO 

.0318 

.0168 

. 0009 

.0159 

.0005 

0 0087 

GRA/CAN center 

*7LIM 

.1138 

.6074 

.0946 

.1222 

.0015 

,0635 
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TABLE A-11 ORBITAL CONFIGURATION MODAL SURVEY 

TEST MOOES GENERALIZED MASS CONTRIBUTION SUMMARY 


TEST MODE NO. T6A 


TEST 

FREQUENCY = 

1.72 HZ. 



COMPONENT 

GHC 

GMC 

GMC 

GMC 

GMC 


GMC 

NAME 

(OX) 

(DY) 

(OZ) 

(TX) 

(TY) 


(TZ) 

9R/0HS SKIRT/IU/FAS 

.0174 

.0214 

. 0650 

.0122 

.1127 


.0053 

6-FAS 02 TANKS 

.0091 

. 0026 

.Cl 29 

C . 

0. 

0 


MOA/STS/AM 

.0062 

.0187 

.0059 

.03 32 

,C324 


.0763 

6-AM N2 TANKS 

,03 40 

, i.3D7 

.00f7 

n 

w • 

C. 

0 


COMMAND/ SERVICE MOO. 

.0662 

.1571 

.04 97 

.0168 

.1358 


.0109 

DEPLOYMENT ASSEMBLY 

. 0130 

.0062 

.0117 

0. 

0. 

0 


ATM-RACK,CMGS,4-SAS 

.1460 

. 3415 

.13 75 

.0 101 

.0301 


.Q0C2 

ATM-SPAR CENTER 

.0375 

. 0361 

.0166 

,0132 

.0027 

0 


ATH-GRA/CAN CENTER 

.0331 

. 00 58 

.0209 

.0146 

.00 55 


.0048 

SUM 

.3625 

. 163C 

.3210 

.C299 

.0292 


.0974 


TOTAL GM CONTRIBUTION FOR EACH COMPONENT 


BR/OWS SKIRT/IU/FAS .1339 
6-FAS 02 TANKS .0246 
MOA/STS/AM .1126 
6-AM N2 TANKS .0354 
COMMANO/SERVICE MOO. .1965 
DEPLOYMENT ASSEMBLY .0308 
ATM-RACK,Ci16S,4-SAS .3254 
ATM-SPAR CENTER .0661 
ATM-GRA/CAS CENTER .0746 
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TABLE A-12 G'N*- '>fiLT7E0 MASS CONTRIflUTTOMS RY OPGR^E OP FREEOO'1 



TP^T 

MOHE 

06A 

RUM NO. 

434 

FREQUENCY = 1,72 


G1C 

GMC 

GMC 

GMC 

GMC 

GMC 

NODE 

NJO, 

(OX) 

(OY) 

(02) 

(TX) 

(TY) 

(TZ) 

DESCRIPTION 

1 

.0<?7B 

• 0183 

.0515 

.0059 

,3073 

,0036 

BASE RNG/DHS SKIRT 

9 

.0125 

. 0009 

. 0052 

, 0026 

, 0928 

-.0000 

OHS/IU INTERFACE 

3 

. 102-3 

• 0005 

«0058 

*0038 

. 0026 

.0018 

TU/FAS INFERFACE 

U 

. nili 

. 000 1 

. 0000 

0, 

0. 

0. 

FAS 02 S0TL1,+Y +Z 

V, 

.0305 

.0010 

*0006 

0. 

0. 

0. 

FAS 02 30TL2,<-Y +Z 

e 

-.0003 

• 0008 

*0031 

0. 

0. 

0. 

FAS 02 B0TL3,-Y +Z 

7 

. 0001 

. OOC? 

*0045 

0. 

0. 

0. 

PAS 02 90rL4,-Y +Z 


. 0300 

. 0001 

*0030 

0. 

0. 

0. 

FAS 02 90TLP,-Y -2 

Q 

. Oiaio 

. 0001 

.0017' 

0. 

0. 

3. 

PAS 02 BOTL6,-Y -Z 

10 

. 0024 

• 00 00 

. 0002 

0. 

0. 

0. 

FAS/AM/OA IF. +Y 

11 

-.3000 

• 0P13 

*00 03 

Q. 

3. 

0 . 

PAS/AM/OA IF, +Z 

1^ 

. 0001 

• DPOl 

.0020 

0. 

0. 

0. 

FAS/AM/OA IF, -Y 

n 

. 0001 

-.nnoo 

. 0003 

3. 

0. 

0. 

FAS/OA I-, -Y -Z 

14 

.0012 

. 0003 

. 0000 

0. 

0. 

0. 

FAS/AM IF, -Z 


. 0 305 

. 0001 

. 0003 

0. 

0. 

0. 

FAS/OA IP, +Y -Z 

IS 

.0014 

. 0002 

. 0012 

, 0003 

. 0002 

. 0008 

AM TUNNEL/SH5AR WB 


. 0015 

.0008 

. 0001 

. 00 96 

. 0003 

,0464 

AM TUNNEL/STS IF 


. 1010 

. 0067 

, 000'7 

.0013 

.0018 

*0291 

MOA/STS INTERFACE 


.3015 

.0110 

.0038 

*0009 

.0001 

-.0000 

MOA CONE/DYL ITRFC 

?Q 

. 0140 

-.0000 

. 0003 

0. 

0. 

0. 

N2 TANK, +Y, LOWER 

?1 

.0164 

. 0000 

. 0000 

a. 

0. 

0. 

N2 TANK, i-Y, UPPER 

9? 

.1011 

. OCOl 

*0003 

1. 

0. 

0. 

N2 TANK, fZ, LOWER 

?3 

. 00 01 

. 0004 

. 0001 

3. 

0. 

0. 

N2 TANK, fZ, UPPER 

7U 

.01.12 

. 0002 

*0003 

0. 

0. 

0. 

N2 TANK -Z, LOWER 


. 0r5P 

. 00 00 

. 00 00 

0 • 

0. 

0. 

N2 TANK, -Z, UPPER 


.0144 

. 0030 

. 0325 

. OGl^ 

-.0004 

.0003 

CM, pwo bulkhead 

9-" 

.0-?71 

. 0n03 

. 0001 

. 0G08 

, 0038 

.0057 

CM, AFT BJLKHEAO 

P.H 

.OlR'i 

■.0010 

.0011 

. 0021 

*0003 

,0014 

SM, FWO BJLKHEAO 

2^ 

. 0051 

1. 0^28 

*0463 

%0023 

,0020 

. 0036 

SM, APT BJLKHEAO 


. 0005 

. 00 09 

*0081 

0. 

0. 

0. 

LOWER 0 LATCH, DA 

71 

. 0111 

.0^28 

. 00 33 

0. 

0. 

0. 

LOWER +Y TRUNNION 

:^9 

. 0"07 

.0918 

*0003 

0. 

0. 

0. 

LOWFP -Y TRUNNION 

33 

-.1000 

. OnoS 

. 0000 

0. 

0. 

0. 

PREP PACKAGE C.G. 

•^4 

.1287 

. 0737 

*0498 

0. 

0. 

0. 

ATM PN 6,7 IF,OUTR 

3^ 

. 3P43 

.0056 

.0294 

0. 

0. 

0 . 

ATM PN 4,5 IF,OUTR 

7S 

.3*^11 

-.0006 

*0001 

]. 

0. 

3. 

ATM PN 8,1 TF,OUTR 


.0 151 

-.0004 

*0013 

Q. 

0. 

9. 

ATM PN 2,3 IF,OUTR 

^8 

. 0066 

.0015 

*0282 

3. 

c. 

0. 

ATM PN 6,7 TF,INNR 

7*3 

-.0 "10 

. 0001 

. 0122 

Q. 

0. 

0. 

ATM PN 4,5 IF,INNR 

40 

. 0 ^48 

. 0037 

. 001«5 

n 

VI • 

0. 

0. 

ATM PN 8,1 TF,INNR 

41 

-. 0004 

. 0057 

. 0048 

0. 

0. 

0. 

ATM PN 2,3 IF,INNR 

U*> 

. 0002 

- .0000 

.00 85 

. 0000 

-.0030 

.0000 

CMG, -Y SIDE 

43 

.0032 

. 00 00 

*0009 

. 0000 

.0001 

.0000 

CMG, +Y SIDE 

44 

.0021 

.0010 

. 0006 

. 0000 

,0000 

. 0001 

CMG, +X SIDE 

L5 

.1008 

. 000 8 

0. 

3. 

0. 

a. 

ATM SAS, PN 1 

US 

, 00 04 

. 0004 

0. 

0. 

0. 

0. 

ATM SAS, »N 3 

U-» 

. nmo 

. 00 00 

0. 

G. 

0. 

3. 

ATM SAS, RN 5 

48 

.1300 

.Qf'OO 

0. 

0 . 

0. 

0 . 

ATM SAS, PN 7 

un 

.9375 

. 0C61 

*0166 

*0032 

*0C27 

.0 375 

SPAR CENTER 

= 0 

. 0 331 

.0058 

*0209 

.0046 

.0055 

.0048 

GR.A/CAN center 

SlfM 

. 3625 

.1600 

. 3210 

. 0299 

.0292 

. 131*9 
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TABLE A-13 Qi^BITAL CONFIGURATION MODAL SURVEY 

TEST MOOES GENERALIZED MASS CONTRIBUTION SUMMARY 

TEST MODE NOo H6B TEST FREQUENCY = 1.74 HZ. 


COMPONENT 

GHC 

GHC 

GMC 

GMC 

GMC 

GMC 

NAME 

(OX) 

(DY) 

(DZ> 

(TX) 

(T Y> 

(TZ) 

BR/OWS SKIRT/IU/FAS 

.P248 

.0011 

0 1103 

.COOL 

.0178 

. 000 1 

6*FAS 02 TANKS 

.0157 

. 00 04 

• 0127 

C. 

0. 

0 . 

MDA/STS/AM 

. 0135 

. 0305 

• 00 95 

.C301 

.0319 

.0001 

6-AM N2 TANKS 

.CC43 

. 03 01 

• «01i 

0 • 

0. 

0 0 

COHMAND/SERVICE HOOo 

.0283 

. 03 06 

• 07CC 

.ro04 

.0329 

.0026 

OEPLOYHENT ASSEMBLY 

. 00 20 

. 0141 

.0163 

C. 

0. 

0 . 

ATM-RACK,CMGS,4-SAS 

.2192 

.00 64 

o2156 

-.LOOT. 

..0 32 

.0000 

ATM-SPAR CENTER 

oC725 

. 03 07 

• 0253 

,0306 

.0059 

0 . 

ATM-GRA/CAN CENTER 

,0591 

. 3008 

• C319 

0 0 3 C 

,0097 

.0010 

SUM 

,4395 

.0245 

.49 27 

.00 11 

.0384 

.0038 


TOTAL GM CO^PrRIBUTIOM FOR EACH COMPONENT 


3R/0WS SKIRT/IU/FAS 

.1540 

6-FAS 02 TANKS 

.0238 

HDA/STS/AM 

.0256 

6-AM N2 TANKS 

.0055 

OOMMAND/SERVICE MOO. 

.1048 

DEPLOYMENT ASSEMBLY 

.0324 

ATM-RACK9C«GS,4-SAS 

.4413 

ATM-SPAR CENTER 

.1050 

ATM-GRA/CAN CENTER 

.1025 


FPEEnOH 
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TABLE A-14 Gc^icpf^L j7En MASS SaNTPTRtlTTONS RY OEGPEE 0^ 



TEST 

Mnnp 

06B 

RUN NO. 

610 

FREQUENCY = 1.74 

MOnc* 

GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

NODE 

MO. 

(OX) 

(OY> 

(07) 

(TX) 

(^Y) 

(TZ) 

DESCRIPTION 

1 

.0118 

. COOR 

. 0859 

ococ 

.0104 

• ococ 

RASE RNG/DWS SKIRT 

o 

.0040 

. 0001 

. C0R2 

. 00 30 

. 0043 

.ccoo 

OWS/TJ INTERFACE 

-T 

.00*^1 

. 00 00 

.0143 

. 00 00 

. 0931 

• OOGC 

lU/t^AS INrEPFACE 

4 

.0015 

. 0001 

• 0027 

9 . 

0. 

0 . 

FAS 02 ROTLlj^Y +Z 


. 0 001 

. 00 00 

. 0023 

0. 

0. 

0.. 

FAS 02 0OrL2,+Y +Z 

G 

-.0000 

-.0000 

. 00 2R 

0. 

0 . 

0. 

FAS 02 R0TL3,-Y +Z 

7 

.0011 

. 0000 

. 0027 

0. 

0. 

0. 

FAS 02 R0IL4,-Y +Z 

R 

• 0 0 34 

. ntiol 

. 0015 

0. 

G. 

0. 

FAS 02 ROrL5,-Y -Z 

o 

• OORS 

. 00 0 2 

. 0CC5 

0. 

0. 

0. 

FAS 02 30TL6,-Y -Z 

la 

. 0010 

. 0000 

. 00 03 

3. 

0. 

0 . 

FAS/A'I/OA IF, +Y 

11 

0000 

. 00 00 

. COO? 

0. 

0. 

0 . 

FAS/A'1/OA IF, +7 

12 

. 0 0 04 

. 00 00 

. 00 03 

D. 

9. 

1. 

FAS/AM/9A IF, -Y 

1^ 

. 0 007 

.0000 

. 00 00 

0. 

0. 

0. 

fas/da if, -y -Z 

14 

. 00 IR 

. 0000 

. 00 01 

G. 

0. 

0. 

fas/am if, -7 

1 " 

. 0003 

. 00 00 

. 00 03 

3 . 

0. 

0 . 

FAS/DA IF, fY -Z 

1 R 

. 0 023 

. 00 0 0 

. 00 18 

. 00 3 0 

.0903 

. 0 0 0 1 

AM TUMNE1^SMc;ar WR 

1.7 

. 00 71 

. 00 0 0 

. 90 00 

. 00 00 

.0003 

. 0 000 

AM TUNNEL/STS IF 

IR 

.1044 

. 0800 

. 00 25 

. 00 09 

. 0C12 

. 0 00 0 

MOA/STS interface 

n 

. 09 77 

. 00 04 

. 0052 

. 9 0 0 0 

. 90 0 1 

-.0000 

MOA conf/:yl itrfc 

?o 

. 0 OOR 

.0200 

. 00 04 

9. 

0 • 

a . 

N2 TANK, fY, LOWER 

21 

. 0 0 05 

. 00 00 

. 00 0? 

9. 

0. 

0. 

N? T AMK , f Y , U^PFq 

7? 

. 0 001 

.0000 

. 00 0? 

0. 

0. 

0. 

N2 TANK, f7, LOWER 

?7 

. 0‘^02 

. 0000 

. 00 00 

0. 

9 . 

0 . 

M2 TANK, fZ, UPPER 

24 

. 0 ni7 

. 00 00 

. 00 03 

0. 

0. 

9. 

N2 TANK -7, LOWER 

2^ 

.0013 

. 00 00 

• 00 00 

9. 

0. 

3 . 

N2 TANK, -7, upper 

?S 

. 0 04q 

. 00 0 2 

. 0059 

. 00 02 

. 00 04 

-.0000 

CM, FWn RJLKHEAO 


. 0060 

. 00 0 1 

. 00 09 

. 00 00 

. 90 0 3 

-.0000 

CM, AFT RJLKHEAO 


.0104 

. 00 00 

. 0001 

. 00 01 

.00 J2 

. 0 023 

SM, FWO RJLKHEAO 


. 0 0“^1 

. 00 0 2 

. 0639 

. 00 0 1 

.00 19 

. 0 0 0 3 

SH, aft 7JLKHEA0 


. 0015 

• 00 00 

. 0121 

0 . 

0 . 

9. 

LOWEP D LATCH, OA 

71 

.0092 

. 0057 

. 0012 

c. 

9. 

0. 

LOWEP fY TRUNNION 

3'^ 

. 0 0 0 7 

. 00 83 

. 0029 

0. 

0 . 

0 • 

LOWER -Y TRUNNION 

73 

-.0000 

. 90 00 

. 00 01 

9 . 

9. 

0 . 

ERE^ PACKAGE C.G. 

74 

. 071R 

. 0022 

..0948 

0. 

0. 

0. 

ATM PN 6,^ IF,OUTR 


.0721 

. 0004 

. 0251 

9. 

0. 

0 • 

ATM PN 4,5 TF,OUTR 

3S 

. 0692 

. 090 1 

. 0077 

0. 

0 . 

0 . 

ATM PN 8,1 TF,OUTR 


. 0774 

- . OC 06 

00 00 

0. 

G. 

9. 

ATM PN 2,3 TF,OUTR 


.0080 

-.0000 

. C493 

9. 

0. 

0. 

ATM PN IF, INNR 

*^0 

. 00R3 

. 00 0 2 

. 0116 

9. 

0. 

Q . 

ATM PN 4,5 IF,INNR 

4 0 

.0168 

. 0ni7 

. 0102 

0. 

9. 

0. 

ATM PN 8,1 IF, INNR 

41 

.0013 

- .0001 

• 0049 

0. 

0. 

0. 

ATM PN 2,3 IF, IMNR 

42 

.0027 

. 00 00 

• 0064 

-.0009 

• 9000 

-. 0 909 

CMG, -Y 3TOE 

47 

.0^67 

. 0000 

. 0052 

-. 0000 

. 9001 

. 0000 

CMG, +Y SIDE 

44 

. 00 76 

.0002 

. 00 08 

• 00 00 

. 00 00 

. 0 090 

CMG, fX SI OF 

4S 

.0011 

.0011 

0. 

0. 

0. 

0. 

ATM SAS, =»N 1 

4<S 

.0010 

. 0010 

0. 

9. 

0. 

0 . 

ATM SAS, 3 

47 

. 0 0 01 

.0001 

0. 

0. 

0. 

0. 

ATM SAS, ^N 5 

4R 

. 0 001 

. 0001 

0. 

0. 

0. 

0. 

ATM SAS, =>N 7 

40 

. 0725 

. 0007 

. 0253 

• 00 06 

. 0059 

.0725 

SPAR CENTER 


• 0=^R1 

. 0008 

. 0319 

• 00 00 

.0097 

.0010 

GRA/CAN center 

S JH 

.4395 

.0245 

.4927 

.0011 

. 0384 

. 0763 
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TABLE A-15 ORBITAL CONFIGURATION MODAL SURVEY 

TEST MOOES GENERALIZED MASS CONTRIBUTIOM SUMMARY 


TEST MODE NO. 07A 


TEST 

FREQUENCY = 

2.51 HZ. 


COMPONENT 

GHC 

GMC 

GMC 

GMC 

GMC 

GMC 

NAME 

(DX) 

(OY» 

(0 21 

(TXI 

(TY» 

CTZ) 

3R/OHS SKIRT/IU/FAS 

.00 27 

.0339 

.0183 

.1284 

.0300 

.0335 

6-EAS 02 TANKS 

.0062 

.D270 

.0391 

C. 

V • 

9. 

MOA/STS/AM 

.0001 

. 0867 

.0.105 

.C237 

.0301 

.0039 

6-AM M2 TANKS 

.coil 

. 00 9C 

.00 32 

c • 

0. 

0. 

COMMAND/SERVICE MOO. 

.0003 

. 17 40 

. 00 09 

. C 8 6 1 

-.bOOl 

.0106 

DEPLOYMENT ASSEMBLY 

.0C73 

. 0249 

-.0002 

0. 

0. 

0. 

ATH-RACK,CMGS,4-SAS 

.0152 

.1270 

.0364 

.0002 

.030 

.0001 

ATM-SPAR CENTER 

.0000 

.0417 

-.0000 

.*“179 

.0300 

0 . 

ATM-GRA/CAN CENTER 

.0001 

. 0378 

.0100 

.C Ilf. 

-.OOOC 

.0012 

SUM 

.0331 

.5621 

.*5983 

.2573 

.GJOl 

.0493 


TOTAL GM CONTRIBUTION FOR EACH COMPONENT 


9R/0HS SKIRT/IU/FAS .2169 
6-FAS 02 TANKS .0723 
MDA/STS/AM .1149 
6-AM N2 TANKS .0134 
CONMANO/SERVICE MOO. .2719 
DEPLOYMENT ASSEMBLY .0320 
ATH-RACK,CWGS,4-SAS .1789 
ATH-SPAR CENTER .0496 
ATM-GRA/CAN CENTER .0501 



TABLE 

A-16 nC:M«rc>flLX7En MAS^ 0 

OnHiriJTIONS OY 

DEG PEE 

f)6 rPEEHOM 


- T?ST 


37 A 

9UN MO. 

431 

FREQUENCY = 2.51 



GMC 

GMC 

GMC 

GMC 

GMC 

NODE 

VO. 

(OX> 

(OY) 

(D3) 

(TY) 

(TY) 

(T?) 

nESCRIPTION 

t 

• 0000 

. 0*^00 

. 0001 

. 3681 

. 00 00 

.0129 

BASE 9NG/OMS SKIRT 


• rooo 

-.0001 

. 90C1 

• 0223 

-.0000 

. 0 023 

QWS/TJ TNFERFACE 

7 

-.0000 

. 00 0*= 

. 0057 

. 0330 

. 0000 

.C183 

IU/»^AS INFEREACE 

4 


-.0000 

.0117 

D. 

0. 

0 . 

TAS 0? BOTLlf+Y ^2 

*? 

. 0010 

. 0021 

. 0043 

0. 

0. 

0, 

FAS 0? 90TL2,^Y ^2 

'S 

, n n gft 

.oi^ie 

. 0028 

0. 

0. 

G. 

FAS 02 BOTL3,-V 

T 

. T noo 

.0000 

. 007^^ 

0. 

0 . 

0. 

FAS 02 BOTL4,-Y 

0 

• 0^20 

. 00B3 

. 0105 

j • 

0. 

a . 

FAS 02 90FL*',-Y -? 

0 

-.•'^^01 

.0149 

. 0019 

0. 

0. 

3. 

FAS 0? 90fL6,-Y -Z 

1 0 

. 001? 

.n:i2 

. 0049 

3. 

Q. 

0. 

FAS/AM/OA IF, +Y 

1 1 

. OC 01 

. 0021 

. 00 01 

0. 

0. 

0. 

FAS/AM/OA IF, 4-2 

1? 

. O'^l? 

. 0024 

. OQ76 

0. 

0. 

0. 

FAS/AM/OA IF, -Y 

« 7 

• 0 101 

.nri9 

-. 00 04 

0. 

0 . 

0. 

P’AS/DA f -Y -Z 

14 

-.0000 


. 0000 

0. 

0. 

G. 

FAS/AM Tc, -Z 

1“ 

. 0 0 0 1 

.oco? 

. 00 01 

O'. 

0. 

0. 

FAS/OA T-, 4-Y -Z 

!<=“. 

. 0 0 0 0 

.0115 

. 00 00 

. 0023 

-.0000 

. 0004 

AM TUNNSL/SHFAR W9 

1“" 

-.0000 

.0106 

, 00 01 

. 30 77 

.0000 

.0059 

AM TONNEL/STS IF 

1 B 

. 00 0 1 

. 0?35 

. 00 01 

. 0C90 

• OGOl 

-.0021 

MDA/STS INTERFACE 

1 

. 0 0 0 0 

. 0*^10 

. 00 03 

. 004*^ 

-.0000 

-.0003 

MOA conf/:yl itrfc 


• 0 0 a 1 

.0004 

..0016 

3. 

a. 

0. 

N2 TANK, fY, LOWER 

?1 

. 0 00^ 

. 0110 

0017 

3. 

0. 

0. 

N2 TANK, 4-Y, UPPER 


. 0 000 

.0002 

. 0000 

0. 

0. 

0. 

N2 TANK, fZ, LOWER 

?3 

.000^ 

. 00 00 

. oooc 

0. 

0. 

0. 

N2 TANK, fZ, upper 

?4 

. 0 004 

.0027 

. 00 00 

0. 

0. 

0 . 

N2 TANK -7, LOWER 

7 P 

. 0 000 

. 0045 

. 00 00 

0. 

0. 

3 . 

N2 tank, -7, UPPER 


-. 3000 

. 0'^78 

. 0000 

. 0085 

. 0 0 00 

. 0 007 

CM, FWO 9JLKHEA0 

?7 

. 0 0 04 

.0161 

. 0009 

. 0144 

-.0000 

. 0 026 

CM, aft bjlkheao 

?8 

-.0111 

. 0050 

• 00 00 

. 0268 

. 00 30 

. 0 001 

SM, Fun BJLKHFAO 


-.0001 

. 0931 

. 00 00 

. 0365 

-.OCOl 

. 0 07? 

SM, AFT BJLKMEAQ 

^0 

.0001 

. n?63 

. 00 00 

0. 

3. 

0 . 

lower 0 LATCH, OA 

7-1 

•k 

. n 

- . 0006 

-.0001 

G . 

0. 

0 . 

LOWE'’ +Y TRUNNION 


. 0 0 ? 3 

- . 0008 

0002 

0. 

G. 

0. 

LOWER -Y TRUNNION 


-.0100 

. 00 0 2 

. 00 00 

0. 

0. 

0. 

ERER PACKAGE C.G. 

T4 

-.0 no? 

.0156 

• 00 07 

0. 

0. 

0 . 

ATM PN 6,F TF,OUTR 

7e; 

.onto 

. 0161 

. 0119 

t3. 

0. 

0. 

ATM RN 4,5 IF,OUTR 

:^p> 

. 0 04? 

.0228 

. 0097 

0. 

0. 

a. 

ATM PN 8,1 TF,OUTR 

7-» 

• 001? 

.f)*"51 

. 00 08 

0 • 

0. 

0. 

ATM PN 2,3 TF,OUTR 


. 0 001 

- . 0001 

• 00 02 

0. 

0 . 

0 . 

ATM PN 6,7 TF, INNR 


. 0 "?=5 

-.0001 

. 0019 

G. 

0. 

0. 

atm PN 4,5 TF, INNR 

UO 

. 0 M4 

. 00 24 

• 0050 

0. 

G. 

0. 

ATM PN 8,1 IF, INNR 

41 

.0 00'? 

. 008 1 

• 00 03 

0 . 

0. 

0. 

ATM PN 2,3 IF, INNR 

U^> 

. 0 OO"' 

.0012 

. 0030 

. OOOG 

-.0030 

.0000 

CMG, -Y SIOE 

U3 

. 0 0 07 

.0012 

. 0027 

. 00 01 

. 00 00 

. 0 000 

CMG, +Y SIDE 

44 

.0000 

. 0036 

-. 0000 

. 00 01 

. 0000 

• 0000 

CMG, SIDE 

4*? 

. 0003 

. rco3 

0. 

0. 

0. 

0. 

ATM SAS, RN 1 

4G 

. 00 0 ? 

. 0103 

0. 

0. 

0. 

0. 

ATM SAS, =*N 3 

4-^ 

.0003 

.0003 

0. 

0. 

0. 

0 . 

ATM SAS, PN 5 

4*^ 

.0003 

. 0003 

0. 

0. 

0. 

3. 

ATM SAS, ^N 7 

4c^ 

.0000 

.0417 

-.0000 

. 00?9 

. 0000 

. 0000 

spar center 

*^0 

. 0001 

.03-^8 

. 00 00 

.0110 

-. 00 00 

.0012 

GRA/CAN CENTER 

S J^ 

. 0 ?31 

.*=6?1 

. 0 98 3 

,?57:? 

. 0001 

. 0493 
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TABLE A-17 ORBITAL CONFIGURATION MODAL SURVEY 

TEST MOOES GFNEPALI7ED MASS CONTRIBUTION SUMMARY 


TEST MODE NO. C 8A 


TEST 

FREQUENCY = 

3.C6 HZ. 


COMPONENT 

GHC 

GMC 

GHC 

GMC 

GHC 

GMC 

NAME 

<9X) 

(OY) 

(OZ> 

(TX) 

(TY) 

ai) 

SR/OH3 SKIRT/IU/FAS 

• C072 

. ro 00 

.3177 

.COOL 

. 03 70 

.OQ 15 

o-FAS 02 TANKS 

• 0344 

. C023 

• C06C 

n. 

0. 

3 . 

MO A /STS /AM 

• erne 

• CjOI 

.1388 

-.COOl 

• C324 

.C0Q2 

5-AM N2 TANKS 

• G0C5 

. 0000 

. 303G 

0. 

C . 

0 . 

COMMANO/SERVICE MOO. 

• Q064 

• 00U2 

.3611 

.C0G2 

.C158 

.C308 

DEPLOYMENT ASSEMBLY 

.0006 

. J135 

.00 77 

0. 

0. 

0 . 

ATM-RACK ,CMGS,4-SAS 

• C066 

.0017 

.1986 

.roor 

.C30C 

- .00 00 

ATM-SPAR CENTER 

• eri5 

. coni 

. 0441 

.0302 

.C004 

0 . 

ATM-GRA/CAN CENTER 

.00 16 

. 00 02 

.0361 

-.COuC 

. uO Q 6 

.00 00 

SUM 

.05 96 

.L*182 

.8630 

.C103 

.:562 

.0026 


TOTAL GM CONTRIBUTION FOR EACH COMPONENT 


RR/OWS SKIRT/IU/FAS 

.0334 

6-FAS 02 TANKS 

.0427 

MDA /STS/AM 

.2223 

6-AM N2 TAWKS 

.00 35 

COMMANO/SERVICE MOO. 

.3845 

DEPLOYMENT ASSEMBLY 

.0218 

ATM-RACKf C«GS,4-SAS 

.2C70 

ATM-SPAR C^^NTER 

.0454 

ATM-GRA/CAN CENTER 

.0385 



ppEEOOi 
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TABLE A-18 L T7 FO MASF: ":ONTPTBUTION5t BY HEGREE OF 



TES*r 

MPnE 

08 A 

PUN NO, 

4<>? 

frequency = 3.05 


G*1C 

GMC 


G^C 

GMC 

GMC 

NODE 

WO. 

cnx) 

f OY) 

(DZ) 

(TX) 

(TY) 

(T7> 

DESCRIPTION 

1 

. 00GB 

.0101 

• 0149 

. 00 00 

.0065 

. 0 000 

OftSE RNG/DWS SKIRT 

? 

.0017 

. 0000 

. 00 03 

. 0300 

. 00 36 

. 0 904 

OWS/IJ' INTERFACE 


.007^ 

.0000 

-. 0000 

-.0000 

-.OCG? 

.0011 

TU/FAS INIEPFACE 

u 

. 0 001 

.0003 

. 00 05 

0. 

0. 

0. 

FAS 02 10rLl,+Y +Z 


. 0 007 

. 00 0 3 

. 0016 

0. 

0. 

Q. 

FAS 02 ROTL2,+Y +Z 


.001? 

. 00 06 

. 0015 

0. 

0. 

3. 

PAS 02 00TL3,-Y +Z 

■y 

. 0 00 ? 

.0003 

. 0008 

3. 

0. 

9. 

PAS 02 00TL4,-Y +Z 


-. ooiq 

. 00 04 

. 00 08 

0. 

0 . 

0 . 

PAS 02 =50TL",-Y -Z 

o 

. 073B 

. 00 0 3 

. 00 08 

0. 

0. 

0. 

PAS 02 ROTL*),-Y -Z 

do 

. npol 

. ocoo 

. 00 01 

0. 

0. 

0. 

PAS/A'I/OA IP, +Y 

11 

.0011 

. 00 0 0 

. 0019 

0 . 

0. 

0. 

PAS/AH/OA IF, +Z 

1? 

. 0001 

- . 0100 

. 00 0^=^ 

0. 

0 . 

3. 

fas/a>i/oa if, -y 

1 ^ 

. 0 000 

- . 00 0 ? 

-. 0000 

3. 

0 . 

0 . 

FAS/DA I", -Y -Z 

14 

. 0 'I'OS 

.0001 

. 0901 

0. 

9. 

0. 

FAS/AM TF, -7 

l'^ 

. 0 000 

-•ocoo 

. 00 00 

3. 

0. 

0. 

PAS/OA I-,- fY -7 

1^ 

. 0031 

. 00 00 

• 00 06 

. 00 00 

. 3 0 3 7 

. 0 00 0 

AN TUMNEL/ SHEA3. MB 

1-" 

. 000 ? 

. 00 00 

. 0076 

. 00 3 0 

.0015 

. 0 0 0 0 

AM TIJNNEL/'STS IF 

10 

.0 004 

-.0100 

.0536 

-.0030 

. 0?81 

. 0 0 3 3 

MDA/STS INTERFACE 

10 

. 000 1 

. 00 01 

. 1?7'] 

-.3001 

.00?! 

-.0000 

•■"OA C0NE/:YL I'TRFC 

?0 

. 00 0 3 

. 00 00 

. 00 01 

3. 

0. 

0. 

N2 TANK, fY, LOWER 

?1 

. 0 0 00 

. 0 0 0 0 

. 03 04 

0. 

0 . 

0 . 

N2 TANK, +Y, UPRPR 


. 0 0 01 

. 00 00 

. 00 04 

0. 

0 . 

0 . 

N2 TANK, t-7, lOHEP 


. 0 00 0 

.ocoo 

. 00 09 

0. 

0 . 

0 . 

N2 TANK, <-7, J0P£R 

?4 

.0007 

. 00 09 

. 00 04 

3. 

0. 

0. 

N2 TANK -7, LOWER 

?" 

. 0 0 0 0 

. 90 00 

. 00 0’^ 

9. 

0 . 

0 . 

N2 tank, -7, UPPER 


. O'^IB 

. 00 0 0 

.1309 

. 0 0 04 

. 304 1 

. 0 0 0 3 

OM, FWO OJLKHEAO 

p7 

. 0 30G 

. 00 0 1 

. 075^ 

-.9001 

-. 00 3 5 

-.0000 

CM, AFT OJLKHEAO 

?0 

. 0 ^'75 

- . 9^00 

.0186 

-.0000 

. 00 31 

. 0 004 

SM, FWD bulkhead 


.3 00^ 

. 00 0 0 

. 1363 

-.0001 

. 0 0 91 

. 0 00 ? 

SM, AFT r^ULKHEAD 

70 

-.3 001 

.0000 

. 0071 

3. 

Q. 

0. 

LDWEP D latch, OA 

71 

, nn04 

. 00 66 

-. 0003 

G. 

0 . 

0 . 

LDWEP +Y TRUNNION 

^ ? 

. 0 0 0 7 


-. 03G9 

3 . 

0. 

0 • 

LOWE® -Y TRiJNNION 

73 

.0000 

.ocoo 

. 00 0“" 

3. 

G. 

0. 

ERE® PACKAGE C.G. 

74 

-.0001 

. 00 0"^ 

. 0481 

3. 

0. 

0 . 

atm pn 6,7 TF,OUTR 

7*=^ 

.00 14 

. 00 0 4 

. 0189 

0. 

0. 

0 . 

ATM PN 4,5 TP, OUT R 

7S 

. '3007 

. 0 n 0 ? 

. 0177 

0. 

0. 

3 . 

ATM ON fS,l TPjOUTR 


. 0011 

- . nc 0 0 

. C?C9 

G. 

3. 

0. 

atm PN 2,3 IP,OUTR 

70 

-.0001 

.9001 

. 0 308 

0. 

0. 

0 . 

ATM PN 6,7 TP,INNR 

70 

. 1031 

.1000 

. 00 98 

3 • 

J . 

3 . 

ATM PN 4,5 TPjINNP 

40 

• 011B 

.1000 

.0151 

3 • 

0 . 

3. 

ATM PN 6,1 TP,INNP 

41 

. 0 0 08 

. GOOD 

.018? 

3 • 

3 . 

0. 

atm PN 2,3 TFjINMR 

4? 

.0007 

, 00 0 0 

. 0Q7? 

-.0000 

-. 0 0 0 3 

. 0 0 00 

CMC, "Y 3IUE- 

43 

. 0 0 0 7 

-.0^00 

• 0061 

-.9000 

. 00 00 

-. 0 00 0 

CMG, +Y SIDE 

44 

. OOOS 

. 00 00 

. 005.8 

. 3 0 0 0 

. 00 00 

. 0 000 

CMG, fil'-'E 

4^ 

0 noo 

-.0000 

0. 

0. 

0. 

0 . 

ATM SAS, ^N 1 

4B 

-.0901 

-. n^Di 

G. 

0. 

3. 

0. 

ATM SAS, ^,N 3 

4-^ 

. 0 00 ? 

. 00 0 ? 

0. 

0. 

0. 

0. 

ATM SAS, PN ? 

48 

. 00 01 

.OCCl 

0. 

G. 

0. 

0 . 

ATM SAS, PN! 7 

uq 

. noiG 

. 09 0 1 

. C441 

. oco? 

. 00 04 

.0015 

SPAO center 

*0 

• ori^s 

.010? 

. 0361 

-.0000 

.0096 

. 0 000 

GRA/CA N center 

SU»^ 

. 05BF 

.018? 

.8630 

. 0 00 3 

.356? 

. 0041 
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TABLE A-19 ORBITAL CONFIGUP AT ION MODAL SURVEY 

TEST MODES GENERALIZED MASS CONTRIBUTION SUMMARY 

TEST MODE NO, 09A TEST FREQUENCY = 4. 1C HZ. 


COMPONENT 

GMC 

GMC 

GMC 

GMC 

GMC 


GMC 

NAME 

(QX) 

(DY) 

(0Z» 

(TX) 

(TY) 


(TZ) 

3R/0MS SKIRT/IU/FAS 

.0002 

. 0359 

.00 52 

• GS39 

-.1000 


.C009 

6-FAS 02 TANKS 

.0004 

.0299 

.02 37 

0. 

0. 

0 


MOA/STS/AM 

.coon 

.00 05 

. 3003 

.f 

.0300 


.0361 

6-AM M2 TANKS 

.DC 31 

.0037 

.0002 


0. 

0 


COMMANO/SERVICE MOD. 

.0332 

. 00 19 

.00 38 

.7972 

.COOl 


.0015 

OEPLOYMENT ASSEMBLY 

. 0C08 

.0319 

.30 26 

0. 

Q. 

0 


ATM-RACK,CMGS,4-SAS 

.0169 

.0114 

.0373 

.1)01 

.C300 


.0000 

ATM-SPAR CENTER 

. 0'’00 

, 00 37 

.00 3D 

.021 

.00 00 

0 


ATM-GRA/CAN CENTER 

.0000 

. 00 05 

. 30 3C 

• CO 28 

.DODO 


.00 0 9 

SUM 

.0215 

.15 34 

. 0401 

.875? 

.COCl 


.C094 


total GM CONTRIBUTION FOR EACH COMPONENT 


8R/0HS SKIRT/IU/FAS .0761 
6-FAS 02 TANKS .0E40 
MOA/STS/AM .0163 
6-AM N2 TANKS .3G10 
COMMAND/SERVICE MOO. .8047 
DEPLOYMENT ASSEMBLY ,0C53 
ATM-RACK,CMGS,4-SAS .0356 
ATM-SPAR CENTER .0028 
ATH-GRA/CAN CENTER .0043 



TABLE 

; A-20 r,cr^iPPftLI7E0 MASS S 

ONTRIBUTIONS BY 

degree 

OF FP5500i 


T^rST 

Monr 

09A 

RUM NO. 

443 

FREQUENCY = 4.1J 


GMP 

CMC 


GMC 

GMC 

GMC 

NODE 

MO. 

(OX) 

(OY) 

(07) 

(TX) 

(TY) 

(T7) 

DESCRIPTION 

1 

• 0 000 

. 0005 

. 00 00 

. 3324 

• 0000 

. 0 001 

BASE ^NG/DWS SKIRT 

o 

. 0 000 

.0050 

-. 0000 

.0113 

.GOOD 

. 0001 

OWS/TU INTERFACE 

T 

. nooo 

-.0009 

. 0012 

. 020? 

-.3000 

. 0 007 

lU/FAS INTFRFACE 

U 

.0030 

.0'?35 

. 0064 

0 • 

Q. 

0 . 

FAS nz 10TLlf*Y +Z 


.0000 

. 00 82 

. 0027 

0 . 

0 . 

0 . 

FAS 02 BOTL2,+Y +Z 


. 0 0 0 0 

.0061 

. 00 21 

0 . 

0 . 

0 . 

FAS 02 BOTL3,-Y +Z 

7 

. 0000 

• 0'^34 

.0356 

0 . 

0 . 

3. 

FAS 02 BOTL<*,-Y +Z 


• ooo;? 

.0024 

. 005? 

G. 

0 . 

0 . 

FAS 02 ROTUi,-Y -Z 

q 

. 0 00 0 

. 0063 

.0019 

3. 

0 . 

0 . 

FAS 02 30TL6,-Y -Z 

10 

. 0-«00 

.0000 

. 0016 

3. 

3. 

0 • 

FAS/A>1/OA IF, +Y 

11 

-.0030 

. no 39 

. 0000 

0. 

3. 

0. 

FAS/AH/OA IF, +Z 

< ? 

. 0 001 

.CGOO 

. 0023 

3. 

0. 

3 • 

fas/A'I/ba if, -Y 


.0^00 

.0004 

-. 0001 

0. 

0. 

0 . 

FAS/QA IF, -Y -Z 

1 

-.0^00 

. 0010 

occo 

3. 

c • 

0 . 

fas/am if, -z 


. 0 0 0 .3 

. 00 31 

. 03 01 

0. 

0. 

0. 

FAS/DA I-, +Y -Z 

1*^ 

.0000 

. n 0 0 c 

. OOOG 

. 00 0? 

. 03 0 3 

. 0 000 

AN TIINNEL/SHEAR MB 

1-^ 

. 0 C 0 0 

. 00 0 1 

. 0001 

. 30 2G 

. 00 30 

. 0043 

AM TUNNEL/STS IF 

n 

. 0 000 

- . 0000 

. 0000 

.03 37 

-. 0:00 

.0017 

MOA/STS n'l'ERFACE 


.o:o3 

. 0005 

. 00 0 ? 

. 33 35 

-.OOOG 

. 0 0 0 1 

MOA CONE/CYL ITRFC 

^0 

-.0000 

. nnoo 

. 00 0? 

3. 

0. 

3 . 

N2 tank, fY, LOWER 

?1 

. 0000 

. 90 00 

. 00 03 

3. 

0. 

0 . 

N2 tank, fY, UPPER 

?? 

. 0000 

. 90 0 3 

. OOQO 

■3. 

0. 

0 . 

N2 tank, fZ, LOWER 

77 

. 00 3 0 

.O'^Ol 

. 00 00 

3. 

0 . 

0 • 

N2 tank, +7, UPPER 

?U 

.3000 

.0*^02 

. 0000 

0. 

G • 

3 . 

N2 tank -Z, lower 

7'^ 

.0000 

.0^03 

. 00 03 

0. 

0. 

0. 

"12 TANK, -7, 'JOPFR 

7 A 

.0002 

. 0 0 9 

-. 0001 

.0829 

. 00 39 

. 0 000 

CM, FWD TJLKHEAO 


. 0 0 04 

- . 9001 

. 00 28 

. 1376 

.3031 

. 0 0 0 0 

CM, A-T BJLKHEAO 


. 0 

.9930 

-30 0 8" 

. ?353 

-.0030 

.0014 

SM, FWD bulkhead 

70 

.0003 

. 9911 

-. 001? 

. 34 15 

.00 30 

-.0000 

SM, ACT bulkhead 

”^0 

. 3 0 0 0 

. 0'"0 2 

. 0 3 00 

Q . 

0 . 

0 . 

LOWER 0 LATCH, OA 

31 

.0003 

. 00 0 1 

. 0013 

0. 

0. 

0 . 

LOWER fY TRUNNION 

3^ 

. 0 0 0 0 

-.0900 

. 0012 

0. 

3. 

3 . 

LOWER -Y TRUNNION 

33 

• 0 00 0 

. 9P17 

. 03 03 

n 

J . 

0. 

3 • 

EREP 3ACKAGE 3.G. 


.0011 

- . 0900 

. 00 01 

3. 

0. 

3 . 

atm PN 6,7 TF,OUTR 

7*^ 

.0130 

. 00 06 

. 0019 

3. 

0. 

3 • 

ATM PN 4,5 IF,9UTR 

36 

• 002? 

.9911 

. 0014 

3. 

0 . 

0 . 

ATM PN 3,1 TF,OUTR 

37 

. 0 00 3 

. 90 37 

-. 0000 

0. 

0 . 

0 . 

ATM PN 2,3 TF,OUTR 

7R 

. 3 0 36 

.9952 

. 00 00 

0. 

a. 

3 . 

ATM PN 6,7 IFjInNR 

7q 

. 00 04 

. 00 39 

. 00 09 

0. 

0 . 

0 . 

ATM PN 4,5 IF,INNR 

uo 

.0016 

-.9003 

. 0013 

0. 

0. 

G • 

ATM PN 3,1 TF,INNR 


-. n -30 

. 00 0 1 

. 00 04 

0. 

3 . 

0. 

ATM PN 2,3 IF,INNR 

u? 

• n n 0 ^ 

.OOCi 

. 000^ 

. OCQO 

. 03 03 

. 0 000 

CMG, -Y SIDE 

U3 

. 0 0 04 

. C301 

. 00 06 

. 30 00 

-.0030 

. 0 000 

CMG, fY SIDE 

4i* 

. 0003 

. 00 00 

-. 0000 

. 30 00 

. 0 0 0 C 

. 0 000 

CMG, +X SIDE 

4o 

-. 0 000 

-.0000 

0. 

3. 

Q . 

0 . 

ATM SAS, PN 1 

t A 

. 0 3 0 0 

. or 00 

G. 

3. 

0. 

0. 

ATM SAS, PN 3 

t*7 

-. 0 0 0 0 

-. onoo 

0. 


0. 

a. 

ATM SAS, RN 5 

L*^ 

-.00-33 

-.0000 

0. 

0. 

0. 

3 . 

ATM SAS, PN 7 

U'^ 

. 0 0 0 0 

. 00 0 7 

. 00 00 

. 3 3 21 

. 3 3 0 0 

.0000 

SPAR CENTER 


. 00 30 

.coos 

. 3000 

. 00 28 

. 30 00 

. 0 009 

GRA/CAN CENTER 

^LJM 

. n ?i - 

.9534 

.0401 

.9755 

. 0 30 1 

. 0094 
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TABLE A-21 Qi?BITAL CONFIGURATION MODAL SURVEY 

TEST MODES GENERALIZED MASS CONTRIPUTION SUMMARY 


TEST MODE NO. ICA 


TEST 

FREQUENCY = 

4.50 HZ. 



COMPONENT 

GHC 

GMC 

GMC 

GMC 

GMC 


GMC 

NAME 

(OX) 

(OY) 

(OZ) 

(TX) 

(TY) 


(TZ) 

W/OWS SKIRT/IU/FAS 

. 0004 

. 0115 

.0133 

.0209 

• 0001 


• C044 

6-FAS 02 TANKS 

.nrifi 

. jJ15 

.02^1 

0. 

0 . 

0 


MOA/STS/AM 

. 0000 

. G352 

. 00 01 

-.COOL 

-.10 OC 


• COSO 

6-AH TANKS 

. 0000 

. 30 03 

.00 06 

0. 

3. 

0 


COMMANO/SERVICE MOD. 

. 00 00 

. 1116 

.00 10 

.C29C 

.COOO 


• 0042 

DEPLOYMENT ASSEMBLY 

. 0022 

♦ 0054 

. 03 25 

il • 

0. 

0 


ATM-RACK ,CMGS>4-SAS 

.1477 

. 3392 

.1462 

.0009 

-.COOO 


.C006 

ATM-Sf>AR CENTER 

. OC 0 4 

-.GOO'* 

-.030C 

. G455 

• DO 0 6 

0 


ATM-GRA/CAN CENTER 

. 00 03 

.roo5 

. 03 00 

.C 485 

• 00 0 3 


.0269 

SUM 

.15 2 8 

• ^752 

. 18 4C 

.1449 

• CO 10 


.^420 


TOTAL GM CONfTRIBUTION FOR EACH COMPONENT 


9R/0HS SKIRT/IU/FAS .0536 
6-FAS 02 TANKS .0235 
MOA/STS/AM .0412 
6-AM N2 TANKS .0111 
COMMAND/SERVICE MOD. .1459 
DEPLOYMENT ASSEMBLY .0101 
ATM-RACK, CMGS,4-SAS .6C46 
ATM-SPAR CENTER .0465 
ATM-GRA/CAN center .0765 



TABLE A-22 


Q-v^ro^LTZED MfiS'5 


A-25 

CnNT'’TBUTTONS BY BEGREE O" RPEEBO'I 



TP^T 


IGA 

NO. 

482 

FREQUENCY = 4.5] 



GMC 

G‘1C 

GMC 

GMC 

GMC 

NODE 

NJO. 

f OX) 

(OY) 

(HT) 

(TX) 

(TY) 

(T7) 

nESCRIPTTON 

1 

. GOOl 

. 0099 

.0010 

.014? 

. 00 3 1 

. 0 025 

'’ARE RNG/DW5) SKIRT 

o 

-.GGDO 

. 00 0 3 

. G008 

. 00 27 

• 03 30 

. 0 0 07 

OWS/TJ INTERFACE 

3 

.0000 

. 00 00 

.0356 

. 00 39 

-.0030 

.0011 

lU/FAS INTERFACE 

4 

• oooq 

. OGOO 

. 0049 

0. 

0. 

0. 

FAS 0? BOTLl,+Y +Z 

rr 

. 0 0 0 1 

. 00 09 

.0017 

0. 

0. 

0. 

FAS 02 BOrL2»+Y +Z 

P. 

-.0000 

. QC06 

. 00 09 

■3 . 

0. 

0. 

f^AS 02 BOTLT,-Y +Z 

7 

. 00 06 

-. 00 0 0 

. GO 31 

0. 

0. 

0. 

FAS 0? B0TL4,-Y +Z 


.0007 

. 00 0 0 

. 0C73 

3. 

0. 

0. 

FAS 02 BOTLF,-Y -Z 

q 

-.0000 

-. 00 0 0 

. 0023 

3. 

0. 

0. 

FAS 02 SOTL6,-Y -Z 


. 00 02 

. 00 00 

. 0019 

0. 

0. 

0. 

FAS/AN/OA TF, 4-Y 

11 

-.0000 

.00 10 

. 00 00 

0 . 

0 . 

0 . 

c’AS/A'i/OA !=■, +7 

1? 

. 0 001 

. 00 0 0 

. 0329 

0. 

0. 

3. 

FAS/A-i/OA 1=", -Y 

1 3 

-.0000 

. 00 0 2 

. Q0C7 

3. 

0. 

3. 

FAS/OA IF, -Y -Z 

1 ^ 

. 3 0 0 0 

-.3000 

-. ooon 

3. 

0 . 

0 • 

FAS/A'I TF, -7 

1- 

.0001 

. 0000 

. 00 0 3 

Q. 

0 . 

3 . 

FAS/DA TF, i-Y -Z 


. 0 0 3 0 

. 000 1 

. 0000 

. 00 01 

. 00 03 

. 0 000 

AN TUNNSLf' SMEAR WR 


. 0 0 0 0 

.0301 

. 00 00 

. ocoi 

-.0000 

. 0 008 

AM tunnel/sts if 

18 

. O'^QO 

.0P56 

. 00 03 

-.0001 

.GOOD 

. 0 048 

MOA/STS TNTEF>-ij(^p 


-.0030 

.0294 

. 00 01 

-.0001 

-.0003 

. 0 004 

MOA FONE/CYL ITRFC 


. 0 00 0 

. 00 0 0 

. 00 05 

0. 

0 . 

3 . 

N2 TANK, +Y, lower 

?1 

.0000 

.3000 

. 00 03 

0. 

0 . 

0 • 

N7 TANK, ^Y, ’J=®ER 

?r> 

. 0 noo 

. 00 0 1 

. 00 00 

0. 

c. 

3 . 

N2 TANK, 4-7, LOWER 

? ^ 

• 0 0 0 3 

. 00 0 1 

• 00 00 

Q. 

0. 

3 . 

UZ TANK, «■?, UPPER 

74 

.0030 

.0000 

. 00 00 

3. 

0 . 

3 . 

N2 TANK -7, LOWER 


. 0 0 0 0 

. 00 0 0 

. 00 00 

0. 

0 . 

3 . 

N2 TANK, *7, UPPER 

?8 

-.0000 

. 0461 

-. 0003 

. 30 34 

-.0003 

. 0 0 0 2 

CN, Fwn bulkhead 

7'^ 

. 3 0 3 0 

. 020 7 

. 0011 

. 00 60 

.ocoo 

-.0CG2 

CH, AFT bulkhead 

?A 

. 0 0 0 1 

. 0H97 

-.0000 

. 00 6^ 

. 00 03 

. 0 0 3 2 

SN, FWD bulkhead 

?Q 

-.0300 

.0^61 

0000 

.3127 

. 30 0 0 

. 0 079 

SN, AFT BULKHEAD 

?0 

. nnoo 

. C041 

. 00 02 

3. 

3. 

0 • 

lowfp 0 latch, da 

f 1 

.0013 

. 00 06 

. 0016 

3. 

0 . 

0 . 

LOWER +Y TRUNNION 

■*? 

. 00 0 8 

. 00 0 1 

. 0007 

0 . 

0 • 

0 . 

LOWrp -Y TRUNNION 

3T 

. 0 003 

. 0005 

. 0000 

0. 

0 . 

0 . 

EREP PACKAGE C.G. 

74 

. 0 0 06 

.0191 

. 0017 

0. 

0. 

0. 

ATM PN 6,7 TF,0UTR 

7F 

.0714 

. 00 02 

. 0372 

Q . 

a. 

0 « 

ATM PN 4,5 IF,OUTR 

7B 

.0716 

. nn?9 

. 0318 

0. 

0. 

0. 

ATM PN B,1 TF,OUTR 

77 

. 0077 

. 0422 

. 0017 

0. 

0. 

0. 

ATM PN 2,3 IF.OUTR 

’8 

.Pill 

. 1861 

. 00 39 

3. 

0. 

0. 

ATM PN 6,7 TF,INNR 

7'^ 

.02^2 

. 0700 

. C14-^ 

If . 

0. 

3 . 

ATM PN 4,5 IF,INNR 

40 

.0 193 

.0013 

. 0295 

3 . 

0. 

0. 

ATM PN 9,1 IF,INNR 

41 

-.001? 

.0178 

. 00 19 

3. 

0. 

0 . 

ATM PN 2,3 IF,TNNR 

4? 

.0071 

.0073 

. 0107 

. 0C02 

.0000 

. 0001 

CMG, -Y SIDE 

47 

.0096 

• 0078 

.0129 

. 00 05 

-.0000 

. 0 00 3 

CMG, +Y SIDE 

44 

. 0 n 0 Q 

. 00 01 

. 0301 

. 00 02 

• QQQQ 

. 0 002 

CMG, +X SIDE 

4^ 

. 0 00 3 

. 000 3 

0. 

0. 

0. 

3. 

ATM SAS, =N 1 

4B 

. 0 0 0 7 

. 00 0 3 

0. 

3. 

0. 

3 . 

ATM SAS, =N 3 

t.7 

. 3 0 07 

. 0003 

0. 

0. 

0. 

0. 

ATM SAS, ^N 5 

48 

. 0 00 7 

. 00 0 3 

0. 

0. 

0. 

0. 

ATM SAS, 7 

4T 

• 00 04 

- . 000 0 

0.0 00 

. 0455 

. 0036 

• 0 004 

SPAR center 

r 0 

. 00 0 7 

. 00 05 

. 00 00 

. 0485 

. 00 0 3 

.0269 

GRA/CAN center 

SliM 

. 1678 

.47«=^2 

. 1840 

.1449 

• 0010 

. 0424 
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TABLE a-23 ORBITAL CONFIGURATION MODAL SURVEY 


TEST MODES GENERALIZED 

MASS 0 

ONTRIRUTION 

SUMMARY 

TEST MODE NO. ICB 

TEST 

FREQUENCY = 

4.55 HZ. 


COMPONE NT 

GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

NAME 

(OX) 

(0Y> 

(OZ) 

(TX) 

(TY» 

(TZ) 

BR/OHS SKIRT/IU/FAS 

. C004 

.0102 

.013G 

.0216 

. 03 00 

.r045 

6-FAS 02 TANKS 

.0023 

.CO 13 

.0207 

0. 

0. 

0 . 

MOA/STS/AM 

. 0000 

. 0367 

. T002 

-.toor 

-. 00 00 

.C068 

S-AM M2 TANKS 

.0000 

. 0002 

. 00 08. 

0. 

0. 

0 . 

COMMANO/SERV ICE MOO. 

-.0000 

.1127 

.0011 

.0265 

.cooo 

.C037 

DEPLOYMENT ASSEMBLY 

.0G25 

. 0055 

.00 33 

0. 

0. 

0 . 

ATM-RACK ,CMGS,4-SAS 

. 1468 

. 3103 

. 14 76 

.CO 1C 

-.0030 

.0007 

ATM-SPAR CENTER 

.0006 

-. oooc 

. 00 00 

.0478 

.00 05 

0 . 

ATM-GRA/CAN CENTER 

. 0001 

.C003 

.0000 

.C‘*23 

.0001 

.0273 

SUM 

.15 2 8 

. 4772 

.1870 

.1394 

.0006 

.0430 


TOTAL GM contribution FOR FACH COMPONENT 


RR/OHS SKIRT/IU/FAS .0500 
6-FAS 02 TANKS .0243 
MOA/STS/AM .0436 
6-AM N2 TANKS .OCll 
COM HAND /SERVICE MOO. .1441 
DEPLOYMENT ASSEMBLY .0113 
ATM-RACK,CWGS,4-SAS .6C66 
ATM-SPAR CENTER .049C 
ATH-GRA/CAN CENTER .0701 



tabu; A-24 f,'-M"'’aLI7PT ''.ONT^T'^UTIONS '’Y OFCJRIv.E OF FOEEOOl 



TPOT 

^-innp 

ion 

?UN NO. 

619 

FREQUENCY = 4.33 

MOOT 

r,MO 

HMC 

GMC 

GMC 

GMC 

GMC 

N09E 

SO, 

(OX) 

(OY) 

(n?) 

(TV) 

(T Y> 

(TZ) 

DESCRIPTION 

1 

. 0 G 0 0 

.0177 

. 0001 

.0149 

• 0010 

. 0028 

RASE RNG/3WS SKIPT 

7 

-.0 TOO 

.0114 

. 00 09 

. 0029 

. 00 00 

.G006 

OWS/TU INTERFACE 


.Goal 

.0000 

.0063 

. 00 39 

-.3000 

• 0GQ9 

IU/FA3 interface 

U 

• ooie 

.1100 

. 0045 

0. 

0. 

0 . 

FAS 02 B0TL1,+Y +Z 


-• 0 

. OGOf 

. 0029 

0. 

1. 

0. 

FAS 02 90TL?,+Y 

Cl 

.100? 

.1007 

. 0013 

3. 

0. 

0. 

*^AS 02 90TL3,-Y >Z 

"T 

. 000=; 

- .0000 

. 0032 

0. 

0. 

1 . 

FAS 02 90TL4,-Y +Z 


.0^05 

. 00 00 

. 007? 

1. 

0. 

1. 

FAS 02 30rL5,-Y -7 

0 

-.o*:'Oo 

. npoo 

. 001-" 

0. 

1. 

0 . 

FAS 0? 90TLF,-Y -Z 

1 0 

. 000 ? 

.0003 

, 0017 

0. 

0. 

0. 

FAS/AM/OA IF, i-Y 

11 

-. O'^OO 

. 000 6 

. 0000 

0. 

0. 

0 • 

FAS/AM/OA IF, +Z 

1 ? 

.100? 

.0001 

. 00?7 

1. 

0. 

G . 

FAS/AM/OA IF, -Y 


-.non 

. 010 3 

. 0009 

0. 

0. 

1. 

FAS/3A T-, -Y -Z 

lu 

-. 0 oil 

- . 0000 

0001 

1. 

0. 

0 • 

FAS/AM IF, -Z 

1*=^ 

.0001 

. 00 01 

• OQ 04 

G. 

0. 

0 • 

FAS/DA I-, +Y -2 


.0010 

.ocoo 

, 01C2 

. OOOG 

. 00 00 

. 0 0 0 1 

AM TUNNEL/SHEAR WR 


. 0 C 10 

.0001 

. 0000 

.0011 

. 00 00 

. 0 0 09 

AM TUSNEL/STS IF 


• 0 0 0 1 

. 0063 

. 0011 

-.0011 

-.0003 

.0052 

HOA/STS tSTERFACE 


, 0^11 

.0^02 

. 00 00 

-.0001 

-.1000 

. 0 006 

MOA CONE/CYL ITRFC 

?? 

.0110 

.0000 

. 000? 

0. 

3. 

0 . 

N2 TANK, >Y, LOWER 

?1 

. 0 001 

.3000 

. 0003 

0. 

0. 

0. 

N2 TASK, fY, UPOER 

?? 

. 0001 

.1001 

. 0001 

1. 

0. 

0. 

N2 TANK, 4-Z, LOWER 

?3 

.1101 

. 1101 

• 0000 

3. 

0. 

1. 

N2 TASK, fZ, UPPER 

?4 

. 0 no 1 

. oroo 

• 0001 

3. 

3. 

0 . 

N2 TASK -7, LOWER 

pc 

.0001 

.GOOD 

. 0000 

0. 

0. 

0 . 

N2 TASK, -Z, UPPER 

?S 

-.0131 

. C47? 

-. ooco 

.10 3*’ 

-.0030 

. 0 002 

CM, FWO BULKHEAD 

P'' 

- . 1 r 1 D 

. C?17 

, coil 

. 0063 

.OQOG 

-.0002 

CM, AFT RULKMEAO 

7 a 

. 0 00 1 

.0113 

. 0000 

. 10 39 

-.3000 

. 0 0 02 

SM, FWO RJLKHEAO 

70 

-. 0 0 0 1 

. G^lf 

0000 

.0129 

.OGOC 

. 0 0 35 

SM, AFT BULKHEAD 

30 

. 0 000 

.0047 

, 0001 

0. 

3. 

0 . 

LOWER 0 LATCH, DA 


.0014 

.1003 

. 00?3 

3 . 

0. 

0. 

LOWER 4-Y TRUNNION 

T'y 

. 0010 

- . 0001 

. 00 06 

3. 

0. 

0. 

LOWER -Y TRUNNION 

73 

. 0000 

..0006 

• 00 00 

C. 

0. 

1 . 

FREP =^ACKAGF C.G. 


. 0005 

.0194 

. 00?0 

1. 

0. 

0. 

ATM PS 6,r TFjOUTR 

7*? 

.0317 

.0102 

. 0366 

0. 

0. 

1. 

ATM PS 4,5 IF,OUTR 

7*7 

. 1730 

.lf'57 

. 0326 

0. 

0. 

0 . 

ATM PS 6,1 TFjOUTR 

77 

. 0 371 

. 0414 

. CD1-’ 

0. 

0. 

0. 

ATM PS 2,3 IF,OUTR 

7^ 

.0107 

. 1«6? 

. 0043 

0. 

0. 

0 • 

ATM PS 6,7 TF, INNR 

70 

. GP'IS 

.0310 

. 0146 

3. 

0. 

0. 

ATM PS 4,5 TFjINNR 

UC 

.1171 

. 0021 

. 030? 

0. 

0. 

0. 

ATM PN 8,1 TF,INNR 

U1 

-.0011 

.01^4 

• 00?0 

0. 

0. 

0 . 

ATM PS 2,3 IF, TNNR 

u? 

• 007^ 

.0174 

.0109 

, 00 02 

.0010 

• 0 001 

CMG, -Y SIDE 

U3 

.00^3 

.0160 

.0127 

. OOOf 

-.OGOO 

. 0 003 

CMG, +Y SIDE 

L4 

.1000 

.0001 

. 0001 

. 00 02 

• 0010 

• 0002 

CMG, SIDE 

t*F 

.0104 

. 0004 

0. 

0. 

0. 

0 . 

ATM SAS, 1 

Uf7 

. 0033 

. 00 0 3 

0. 

1. 

0. 

1. 

ATM SAS, 3 

4-" 

, 0 004 

. 0004 

0. 

0. 

0. 

0. 

ATM SAS, ?N 5 

47 

. 0 003 

. 000 3 

0. 

0. 

0. 

0. 

ATM SAS, =>N 7 

4Q 

. 100 s 

-.0000 

• 00 01 

.0476 

. 0005 

. 0 006 

SPAR CENTER 

fa 

. 0 001 

, 0^03 

. 0000 

. 0423 

. OOCl 

.0273 

GRA/CAN CENTER 

ou^ 

. 1S28 

.4772 

.167 0 

.1394 

• 0006 

. 0436 
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TABLE A-25 ORBITAL CONFIGURATION MODAL SURVEY 

T^ST MODES GENERALIZED MASS CONTRIBUTION SUMMARY 


TEST MODE NO. 1 lA 


TEST 

FREQUENCY = 

5.03 HZ. 



COMPONENT 

GMC 

GMC 

GMC 

GMC 

GMC 


GMC 

NAME 

(DX) 

(OY) 

(CZ) 

(TX) 

(TY) 


(TZ) 

BR/OWS SKIRT/IU/FAS 

.C026 

• ^002 

. CO 26 

.0301 

• CO 10 


.C030 

6-FAS 02 TANKS 

.015 29 

. 00 05 

. 00 03 

0. 

0. 

0 


MO A /STS /AM 

.0C57 

. :i)05 

.03 28 

.COuC 

.GO 10 


.COOl 

6-AM N2 TANKS 

.0010 

• 00 01 

. 00 00 

C. 

G. 

0 


cohmand/service mod. 

.0173 

. C023 

, ni:»3 

. ti 0 0 t 

.0902 


.C016 

DEPLOYMENT ASSEMBLY 

• CDD6 

. 00 93 

. 00 9«5 

0. 

G. 

c 


ATM-RACK,CMGS,4-SAS 

.3288 

• 0046 

.3862 

. 000 0 

.3918 


.GOOO 

ATM-SPAR CENTER 

• 0005 

. 00 00 

.,00 48 

.COOl 

• C869 

0 


ATM-GRA/CAN CENTER 

.C002 

-.COOO 

.fQOl 

-.tool 

.1097 


.0003 

SUM 

.3^96 

. 0176 

.41 99 

.0 302 

.20 07 


.0021 


TOTAL GM CONTRIBUTION FOR EACH COMPONENT 


BR/OWS SKIPT/IU/FAS .0C66 
6-FAS 02 TANKS .0C37 
MDA/STS/AM .0132 
6-AM N2 TAWKS .0011 
COMMAND/SERVICE MOO . . 0346 
DEPLOYMENT ASSEMBLY .0197 
ATM-RACK,CMGSt4-SAS .7215 
ATM-SPAR CENTER .0923 
ATM-GRA/CAN CENTER .1102 



FREEDOM 


A-2y 

TABLE A-26 L T7 EO MASS SONTRIRUTIONS 9Y DEGREE OF 



TEST 

‘innc 

11 A 

RDM NO. 

536 

FPEOOENCY = 5.03 

fcjnnc* 

GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

NODE 


(OX) 

(OY) 

(07) 

( TX) 

(TY) 

(T7) 

DESCRIPTION 

t 

.0012 

. 0001 

. 00 24 

. 00 01 

. 0006 

-.0000 

RASE RNG/OWS SKIRT 

o 

. 1004 

-.0000 

. 0001 

. ococ 

. 0002 

. 0 000 

OWS/TU ' INTERFACE 


. 0 004 

. 00 00 

. 0001 

. 00 30 

. 00 0 3 

. 0 000 

lU/FAS INTERFACE 

4 

• 00 01 

. 0000 

. 0003 

0. 

0. 

0. 

FAS 02 ROTLl»+Y +Z 

G 

• 0 001 

. 0000 

. 0001 

0. 

0. 

3. 

FAS 02 ROTL2»>Y +Z 


. 0 003 

. 00 02 

• 00 01 

0. 

0. 

0. 

FAS 02 R0TL3,-Y +Z 

-• 

. 0 004 

. 000 1 

• caoQ 

0. 

0. 

3 • 

FAS 02 R0TL4,-Y +Z 


.0010 

. 000 2 

. 0000 

0. 

0. 

0. 

FAS 02 90TL5,-Y -Z 

p 

.0010 

. 000 1 

-. 0000 

0. 

0. 

0. 

FAS 02 30TL6,-Y -Z 

1? 

.0031 

-.0000 

. 00 00 

0. 

0. 

0 . 

FAS/AN/DA IF, +Y 

11 

-. 0 000 

. 000 1 

• 00 00 

G. 

0. 

0. 

FAS/A1/DA IF, +Z 

1? 

. 0004 

. 00 00 

. 00 00 

0. 

0. 

0. 

FAS/AN/DA IF, -Y 

13 

. 0 0 0 3 

.0000 

-. 00 DO 

0. 

0 . 

0. 

FAS/DA IF, -Y -Z 

14 

. 0 002 

. 00 00 

. 00 00 

Q. 

0. 

0. 

FAS/AN IF, -7 

1F‘ 

. 0000 

-.0000 

• 00 00 

0. 

G. 

0 • 

FAS/DA I-, +Y -Z 

1*^ 

. 0 006 

. 00 0 1 

. 00 00 

. OGOO 

. 00 30 

. 0 000 

AN TUNNEL/'SHEftP W9 

17 

.0012 

.0001 

. 0001 

. 30 00 

. 00 0 1 

. 0 0 0 0 

AN TUNNEL/STS IE 


. 0 021 

- . 0000 

. 0001 

. 30 00 

. 00 06 

. 0 00 1 

MDA/STS INTEP'^ACE 


. 0016 

. 00 03 

. 0025 

. 00 00 

. 00 0 3 

. 0 000 

NDA cone/:yl ITREC 

?0 

. 000 2 

. 0 0 0 0 

. OQOQ 

0. 

0* 

0 . 

N2 tank, fY, LOWER 

?1 

. 0 002 

.0000 

. 00 00 

3. 

0. 

0 . 

N2 TANK, *-Y, JPPER 

?? 

. 0 001 

. o^^oo 

. 00 00 

0. 

0. 

0. 

N2 tank, +7, LOWER 

?3 

. 0 00 2 

.0000 

. 00 03 

0. 

0. 

0. 

N2 TANK, H, JPOER 

?4 

. 0 002 

. 00 0 0 

. 00 00 

0. 

0. 

0. 

N2 TANK -7, LOWER 

?'=; 

. 0 00 1 

. 00 00 

. 00 00 

0. 

0. 

Q • 

N2 TANK, -7, UPPER 

?s 

. 0 0 27 

. 00 08 

. 0049 

. 00 30 

-.0000 

-.0000 

CM, FWD RJLKHEAO 


.0033 

. 00 0 8 

. 00 3-^ 

-. oooc 

-.0001 

-.0000 

CN, A-T RJLKHEAO 

?fK 

. O0S4 

. 00 0 3 

. 00 09 

. 00 30 

. 000 2 

.0013 

SN, END RULKHEAO 

?q 

. 0 HE6 

. 00 04 

. 00 37 

. OGOO 

. 00 0 1 

. 0 03 3 

SM, AFT RJLKHEAO 

30 

-.0031 

.0003 

. 0073 

0. 

0. 

0 . 

LOWFP 0 LATCH, OA 

31 

-.0000 

. 0^37 

. 00 0-^ 

3. 

0. 

0 . 

LOWEP +Y TRUNNION 

3? 

. 0 002 

. 0053 

. 0010 

G. 

0. 

0 . 

LOWEP -Y TRUNNION 

33 

. 0004 

. 00 00 

. 00 09 

0. 

0. 

0. 

EREP PACKAGE C.G. 

34 

. 0021 

.00 14 

. 1128 

0. 

Q. 

0 . 

ATM PN 6,7 TEjOUTR 

?c: 

-.0003 

. 000 1 

. 0013 

0. 

0. 

0 . 

ATM PN 4,5 TE,OUTR 

3S 

. 0060 

. 00 06 

. 0062 

0. 

0. 

0. 

ATM PN 9,1 TF,OUTR 

77 

.0060 

- .0002 

. C917 

0. 

0. 

0. 

ATM PN 2,3 IE,OUTR 

36 

.0365 

-.0043 

. 0659 

0. 

3. 

0. 

ATM PN 6,7 TF,INNR 

“yq 

. 0«96 

. 0C18 

0001 

3 . 

0. 

G . 

ATM PN 4,5 IE,INNR 

«*0 

. 0 6 0 

. 00 39 

. 0069 

3. 

0. 

0. 

ATM PN 9,1 TF,INNR 

41 

.0612 

-.0012 

. 0766 

0. 

0. 

0 . 

ATM PN 2,3 TF,TNNR 

4? 

.01'=^S 

.0001 

. 00 07 

• OGOO 

. 00 06 

. 3 00 0 

CMG, -Y 3TOF 

43 

.0125 

. 00 0 1 

. 0001 

• OCOC 

. 0037 

-.0000 

CMG, +Y SIDE 

UU 

.0 120 

-.0000 

. 0240 

• OOOC 

. 0006 

. 0 000 

CMG, +X STOE 

4S 

. 0006 

• 0006 

0. 

0. 

0. 

0 . 

ATM SAS, =N 1 

46 

. 0 006 

. 0008 

0. 

G. 

0. 

0. 

ATM SAS, PN 3 

4“" 

. 0 006 

. QCG6 

0. 

0. 

0. 

0 . 

ATM SAS, PN 9 

4B 

. 00 04 

. 0004 

0. 

3. 

0. 

0. 

ATM SAS, PN 7 


. OOQF 

. 00 00 

. 0048 

. 00 01 

. 0869 

. 0 005 

SPAR CENTER 

50 

. 0 002 

- . 0000 

. 0001 

0001 

. 1097 

. 0 30 3 

GRA/CAN center 

SUM 

. 359F 

.0176 

.4199 

. 0002 

.2007 

. 0025 
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TABLE A-27 ORBITAL CWNFIG UP AT ION MODAL SURVEY 

TEST MODES GENERALIZED MASS CONTRIBUTION SUMMARY 


TEST MODE NO. 12A 


TEST 

FREQUENCY = 

5.86 HZ. 



COMPONENT 

GMC 

GMC 

GMC 

GMC 

GMC 


GMC 

NAME 

(DX) 

(DY) 

(DZ) 

(TX) 

(TY) 


(TZ) 

3R/0HS SKlRT/IU/FAS 

.ClOfl 

. 1058 

.0706 

.10 7 8 

.tool 


.0718 

S-FAS 02 TANKS 

.02 22 

. 1398 

.1185 

0. 

0. 

0 


MDA/STS/AM 

.0003 

. ?603 

. 00 01 

.C017 

.GOOl 


.0159 

6-AM N2 TANKS 

.0005 

. 0296 

. CO 29 

P. 

0. 

0 


COMMAND/ SERVICE MOD. 

.00 06 

. 2275 

.0319 

.cue 

.C3Q1 


.0078 

DEPLOYMENT ASSEMBLY 

.0102 

.C444 

. 00 03 

c. 

0. 

0 


ATM-RACK ,CMGS,4-SAS 

.0062 

. ni63 

. 00 73 

.couc 

.cooo 


.0000 

ATM-SPAR CENTER 

.0000 

. CO 04 

. 00 00 

.CQ21 

.CO 91 

0 


ATM-GRA/CAN CENTER 

.croc 

.0306 

.oo"r 

.C 321 

.C002 


.0013 

SUM 

.0509 

.62 46 

. 20 16 

.C254 

.1336 


.0969 


TOTAL GM CONTRIBUTION FOR EACH COMPONENT 


BR/OWS SKIRT/IU/FAS .2669 
6-FAS 02 TANKS .2804 
MDA/STS/AM .0786 
6-AM N2 TANKS .0330 
COMMAND/SERVICE MOO. .2495 
DEPLOYMENT ASSEMBLY .0549 
ATM-RACK,CMGS,4-SAS .0299 
ATM-SPAR CENTER .31.27 
ATM-GRA/CAN CENTER .0041 



PREEDOi 


A-31 

TABLE A-28 ^;E*^RPflLT7En HAS^ 00NTPIBIJTI0N5? BY DEGREE OF 



TEST 

MOnP 

12A 

RUN NO. 

574 

FRFQUENCY = '5 . B3 

M?nc- 

GMn 

GMC 

GMC 

GMC 

GMC 

GMC 

NODE 


(OX) 

(OY) 

(DZ) 

(TX) 

(TY) 

(TZ) 

DESCRIPTION 

1 

.01^03 

.0^27 

. 00 08 

. 0065 

• 0000 

.0404 

nftSE RNG/DWS SKIRT 


. 0 001 

. 0000 

. 0120 

. 00 01 

. 0C02 

. 0095 

OMS/U INTERFACE 


-.0030 

. 0047 

. 0440 

.0012 

-.0031 

.0219 

lU/FAS INTERFACE 

4 

.0 064 

. 0207 

. 0364 

0. 

G. 

0. 

FAS 0? SOTLli+r +z 

F 

. 0011 

. 0435 

.0179 

0. 

0. 

0. 

FAS 02 S0TL2,+Y +Z 


. ooos 

.0445 

.0104 

0. 

0. 

3. 

FAS 02 BOTL7|-Y *Z 

T 

. 0042 

. 0?00 

. 0282 

0. 

0. 

0. 

FAS 02 80TL4,-Y *2 


.0090 

. 0007 

. 0200 

0. 

0. 

0. 

FAS 02 R0TL5,-Y -Z 

a 

. OOil 

.0003 

. 0056 

0. 

0. 

0. 

FAS 02 30TL6»-Y -Z 

1 3 

• '’04? 

. 0C23 

. 0041 

0. 

0. 

0. 

FAS/AR/OA IF, +Y 

11 

. 0 000 

. 0208 

. 00 00 

0 • 

0. 

0. 

FAS/A'I/OA IP, *-7 

1? 

• Ons-^ 

. 0046 

. 0097 

0. 

0. 

0. 

FAS/A'1/OA IF, -Y 

1^ 

. 0 002 

.0001 

-.0005 

0. 

0. 

0 . 

FAS/IA IF, -Y -Z 

1 ^ 

-.0031 

.0005 

. 0003 

G. 

0. 

0. 

FAS/AM IF, -7 

1 " 

.0^03 

-. 00 00 

. 00 06 

3. 

0. 

0. 

FAS/1A IP, +Y -Z 


. 0001 

.0C92 

. 0001 

. GOOD 

.00 00 

• 0 000 

AM TUNNEL7SHEAR H9 


. 0 3 0 0 

.0224 

. 00 00 

. 00 0 4 

.3030 

.0 043 

AM TUNNEL7STS IF 

1 

. 0 001 

-.0008 

. 00 00 

. 00 05 

• GOOD 

. 0 086 

MQA/STS INTERFACE 

19 

. 0001 

.0296 

0000 

. 00 07 

-.0000 

. 0030 

MOA CONE/3YL ITRFC 

?1 

. 000*+ 

.0027 

.0016 

0. 

G. 

0 . 

N2 TANK, frY, LOWER 


.0003 

. 00 38 

. 0013 

0. 

3. 

0. 

N2 TANK, +Y, UPPER 

2? 

. 0 0 0 0 

. 0067 

. 0000 

0. 

0. 

0. 

N2 tank, <-z, lower 


. 0000 

.01 12 

. 0000 

3 . 

0. 

3. 

N2 TANK, 4-Z, UPPER 


. 0 000 

. 0"19 

• 0000 

3. 

0. 

0. 

N2 tank -Z, lower 


.P'^QO 

.0033 

• 0000 

3. 

0. 

0. 

N2 TANK, -7, UPPER 


.0001 

,3097 

. 00 00 

. 00 07 

-. 0 0 3 0 

. 0 002 

CM, FWO rjlkheao 

?▼ 

. 0001 

.or89 

. 0017 

. 00 06 

. 30 00 

-.0004 

CM, APT OJLKHEAO 


.00 14 

.026“^ 

. 0001 

. 0C4Q 

-.0000 

. 0 006 

SM, FWO TJLKHEAO 

?q 

-.0003 

. 0*^21 

. OQOl 

. 0364 

.00 31 

.0074 

SM, APT OJLKHEAO 

7 

. 0 00 1 

.0142 

. 00 00 

0. 

G . 

0 . 

lower 0 LATCH, OA 

71 

. 0066 

- . 0002 

. 00 00 

0. 

0. 

G. 

LOWEP 4-Y TPUNNION 


.0036 

. n^oc 

. 00 03 

0. 

c. 

0. 

lower -y TRUNNION 


. 0 0 0 1 

. 0304 

. 00 00 

3. 

0. 

0. 

PREP PACKAGE C.G. 

»4 

.0001 

.0019 

. 00 08 

G. 

0. 

0. 

ATM PN 6,7 IF,OUTR 


.001? 

. 0002 

. 0012 

0. 

G . 

0. 

ATM PN 4,5 IP,OUTR 

;»c 

.0013 

. 00 00 

. 00 09 

0. 

0. 

0. 

ATM PN 8,1 IF,OUTR 


.oroi 

. 0006 

. 00 06 

3. 

0 . 

0. 

ATM PN 2,3 IF,OUTR 


-. 0 031 

.0388 

. 00 08 

0. 

0. 

0. 

ATM PN 6,7 TF, INNR 

7Q 

. 

.0018 

. 0005 

3. 

0. 

0 . 

ATM PN 4,5 IF, INNR 

t*0 

. 0 300 

.0^06 

. 0010 

G. 

0. 

0. 

ATM ON 8,1 TF,INNR 

41 

-. 3 -"OO 

• ono9 

. 0005 

0 • 

0. 

0. 

ATM PN 2,3 IF, INNR 

4*> 

. 0 006 

. 00 05 

. 0004 

. 00 00 

. 03 30 

• 0000 

CMG, -Y SIDE 

4^ 

.0031 

.0006 

. 0005 

.3000 

. 00 00 

.0 000 

CMG, +Y SIDE 

44 

.0030 

. pool 

. 0000 

. 00 00 

. 00 00 

.0300 

CMG, +X SIDE 

UK 

. 0003 

. 00 00 

0. 

0. 

0. 

0. 

ATM SAS, PN 1 

4f, 

. 00 31 

. 0001 

0. 

0. 

0. 

0 • 

ATM SAS, PN 3 

4- 

.0000 

. 00 00 

0. 

0. 

0. 

0. 

ATM SAS, PN 5 

4H 

.0001 

.pool 

0. 

0. 

0. 

0 . 

ATM SAS, =N 7 

4q 

. 0 000 

. 0004 

. nooQ 

. 0D21 

. 00 0 1 

. 0 000 

SPAR CENTER 

Pf) 

. 0 000 

• 0006 

. 0000 

. 00 20 

. 0002 

.0013 

GPA/CAN CENTER 

S!JH 

. 060P 

.^246 

.2016 

.0254 

. 0006 

. 096R 
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TABLE A-29 ORBITAL CONFIGURATION MODAL SURVEY 


TEST MODES GENERfiLlTED 

MASS CONTRIBUTION 

SUMMARY 

TEST MODE NO. 13A 

TEST FREQUENCY = 

6.25 HZ. 


COMPONENT 

GMC 

GMC 

GMC 

GMC 

GMC 


GMC 

NAME 

(DX» 

(OY) 

(OZ) 

(TX) 

(TY) 


(TZt 

BR/OMS SKIRT/IU/FAS 

.0125 

. 00 39 

. 18 34 

.(063 

.1252 


,cao7 

6-FAS 02 TANKS 

.PL45 

. 3141 

.1350 

0. 

U . 

0 

. 

NOA/STS/AM 

. 00 05 

• »^0 36 

. 10 RE 

.(021 

.0224 


.00 0 9 

6-AM M2 TANKS 

.CCC6 

.CQ17 

.0550 

C. 

n 

• • 

0 

• 

COMMAND/ SERVICE MOD. 

.pnic 

• GO 87 

.112C 

.(,049 

.3085 

- 

.0002 

DEPLOYMENT ASSEMBLY 

.0C24 

. C154 

. C5 64 

c . 

0. 

0 

. 

ATM-RACK ,CMGS,4-SAS 

.0106 

• 30 36 

.0352 

.lOOC 

.CO 01 


.0000 

ATM-SPAR CENTER 

.0007 

• cooc 

.00 75 

.0003 

.:028 

0 

. 

ATM-GRA/CAN CENTER 

.00 09 

. ^000 

.00 40 

.0302 

.C040 


.C002 

SUM 

.C737 

• r5ir 

.69 70 

.C137 

• 15 3 0 


.0017 


TOTAL GM CONTRIBUTION 


FOR EACH COMPONENT 


BR/OWS SKIRT/TU/FAS 

.3319 

6-FAS 02 TftNKS 

.1935 

MDA/STS/AM 

.1379 

6-AM N2 TANKS 

.0574 

COMMAND/SE«?VICE MOO. 

.1349 

DEPLOYMENT ASSEMBLY 

.074 1 

ATM-RACK, CMG5,4-SAS 

.0497 

ATM-SPAR CENTER 

.0113 

ATM-GRA/CAN CENTER 

.0093 



Yi 

-c/‘ 


TABLE 

A-30 r;r.jro6LTZED ►IAS'? 

ONTPIBUTTONS by 

DEGPEE 

OF ForeoO'l 


Tc;sT 

Mpnp 

13A 

BUN NO. 

491 

FREQUEMCY = 6.25 

f]^n- 

GMC 

GMC 

G-^C 

GHC 

GHC 

GMC 

NODE 


(nx) 

r PY) 

<07) 

( TX) 

(TY) 

(TZ) 

DESCRIPTION 

1 

• 0 000 

.0003 

. 1487 

. 0025 

.0713 

. 0005 

RASE PNG/OWS SKIPT 

2 

-.0001 

. 000 2 

.0013 

. 0014 

.0174 

-.0001 

OWS/TU INTERFACE 

-K 

.0003 

. 

. 0022 

. 0C24 

. 3365 

. 0 003 

lU/FAG interface 


. 0073 

. 0023 

. 0257 

0. 

0. 

0 • 

FAG 02 30TL1,+Y +Z 


.0104 

. 0046 

. 0300 

0. 

0. 

0. 

FAS 02 ROTL2,+Y +Z 


.0030 

. 0033 

. 025'5 

G. 

0. 

0 . 

FAS 02 30TL:?,-Y +Z 


.0 026 

. 0322 

• C192 

0. 

0. 

0. 

FAG 02 R0TL4,-Y +Z 


. 0073 

. 00 0 4 

.0162 

0. 

0. 

0 . 

FAS 02 TOTL5,-Y -Z 


.0033 

.or 12 

.0183 

0. 

0. 

0 • 

FAS 02 ROTLEj-Y -? 

in 

-. 0 030 

.0000 

. 004=^ 

0. 

0. 

0. 

FAS/AN/OA IF, +Y 

11 

.0 031 

. 000 1 

. C130 

0. 

0. 

0. 

FAS/AN/OA IF, +Z 

1^ 

. 0005 

. 000- 

. 0061 

0. 

0. 

0 . 

PAS/A'1/OA IF, -Y 

5 ^ 

. 0nr)2 

.0002 

. 0020 

0. 

0. 

0 • 

FAS/OA IF, -Y -Z 

lU 

. 0^33 

.03 18 

. C055 

0. 

0. 

0. 

fas/an IF, -7 

1" 

.0033 

.0^01 

. 00 05 

0. 

0. 

0 . 

FAS/OA T“ , 4-Y -Z 

1- 

. 0 0 3 ■] 

. 0C 06 

. 0254 

. 00 01 

. 00 0 1 

. 0 002 

AM tukjmcl/shEAR WB 

1 7 

.0003 

. 00 21 

. 0503 

• OC 14 

.03<='4 

. 0002 

AM TUNNEL/STS IF 

1 ^ 

.030? 

. OC 00 

.0171 

. 0 0 0 1 

. 3066 

. 0 003 

MDA/STS interface 


. 0 00 ? 

.0*^10 

.0157 

. 3 0 04 

. 0093 

. 0 001 

MOA CONE/CYL ITRFC 

21 

.0033 

. 00 0 1 

. 0071 

0 . 

0. 

0. 

N2 TANK, +Y, LOHER 

21 

. 3 00 1 

. Ono2 

. 0097 

0. 

0. 

0. 

N2 TANK, ►Y, UPPER 

?? 

. 0 3 3 ? 

. 0001 

. 0099 

0 . 

0. 

0 . 

N2 TANK, 4-Z, LOWER 

1> 7 

. 0 0 3 1 

. 0300 

.012? 

0. 

0. 

0. 

N2 TANKr vZ, UPPER 

7U 

.000? 

. 00C7 

. 0061 

0. 

0. 

0. 

N2 TANK -7, LOWFP 

2^ 

. 00 0 1 

. 00 06 

. 0101 

0. 

0 . 

0 . 

N2 TANK, *?, UPPER 

?^ 

. 3 0 0 1 

. 0027 

-. 0003 

. 0 0 07 

-.0300 

. 0 000 

CM, FWO bulkhead 

2^ 

. 0001 

. 00 35 

. 00 00 

. 00 02 

. 00 0 ? 

-.0000 

CM, aft bjlkheao 

?n 

. 0 30 1 

. 0015 

. C294 

. 0 0 06 

. 0020 

-.0000 

SM, FWQ BJLKHEAO 

?q 

. 000^ 

.0010 

. 0826 

. 00 35 

.0063 

-.0001 

SM, AFT bjlkheao 

70 

.0313 

. 0P14 

. 0014 

3. 

0. 

0 . 

LOWEP D LATCH, OA 

?1 

-. 0 0 0 3 

.0014 

.0195 

0. 

0 . 

0. 

LOWE® +Y TRUNNION 

3? 

.031? 

. 0123 

. Oil? 

3. 

0. 

Q . 

LOWEP -Y rPUNNION 

33 

-. 0 001 

. 0*^02 

. 0243 

0. 

0. 

0. 

EPEP PACKAGE C.G. 

34 

. 0 3 0^^ 

.0003 

-. 0000 

0. 

0. 

0 . 

ATM PS) IF,0UTP 

3*5 

. 0 001 

-.0031 

. 0021 

0. 

0 . 

0 . 

ATM PN 4,5 TFjOUTR 

3^ 

. 0 020 

.0001 

. 0025 

0. 

0. 

0. 

atm PN 8,1 TF,0UTR 

7^ 

.0003 

. 00 00 

. G12S 

0. 

0. 

G. 

ATM PN 2,3 IFjOUTP 

33 

. 3 004 

.0014 

-. 0001 

0. 

0. 

0 . 

ATM PN IF,INNR 

3P 

. 0 037 

.0010 

. 0012 

0. 

G. 

0 . 

ATM PN 4,3 IFjINMR 

uo 

.0011 

. 00 06 

. 0019 

G. 

0. 

0. 

ATM PN 8,1 IFjINNR 

41 

. 0 :i? 

- . 0001 

. 0103 

3. 

0. 

0. 

ATM PN 2,3 IF,TNMR 

4? 

. 0 00*5 

. 00 0 1 

. 0014 

. 30 00 

.00 30 

• 0000 

CMG, -Y SIDE 

L7 

. 0001 

. 0001 

• 0002 

. 00 00 

• 0000 

• QOOO 

CMG, +Y SIDE 

44 

. 0 0 01 

- . 00 0 0 

. 00 31 

. 00 00 

. 00 00 

• 0 000 

CMG, +Y 5IOE 

45 

. 0 000 

. 0000 

0. 

3. 

0. 

0. 

ATM SAS, ?N 1 

46 

. 0001 

.ncoi 

0. 

0. 

0. 

0. 

ATM SAS, PN 3 

4^ 

. 0 000 

. 00 00 

0. 

0. 

0. 

0. 

ATM SAS, PN 5 

43 

. 0000 

.0000 

0. 

0. 

0. 

0. 

ATM SAS, PN 7 

4Q 

. 0 007 

. 0000 

. 0075 

. 00 0 3 

. 00 28 

.0 007 

SPAR CENTER 


. 0 00^ 

. onoo 

; 0040 

• 00 02 

• 0040 

• 0002 

GRA/CAN CENTER 


.07^7 

.0510 

.6970 

.0137 

.1630 

. 0024 


lI 
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TABLE A-31 ORBITAL CONFIGURATION MOOAL SURVEY 


TEST MOOES 

GENERfiLIZED 

MASS Z 

ONTRIBUTION SUMMARY 


TEST MODE NO. 

13B 

TEST 

FREQUENCY = 

6.36 HZ. 


COMPONENT 

GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

NAME 

(OX) 

(OY) 

(0 7) 

(TX) 

(TY) 

(TZ) 

8R/0HS SKIRT/IU/FAS 

.0C97 

.C033 

.15 4C 

.C068 

.^974 

.009 1 

6-FAS 02 TANKS 

. 0336 

. 0165 

.1204 

0. 

0. 

0 . 

MDA/STS/AM 

.0CC4 

. 39 21 

.0880 

.l915 

.0203 

.0004 

6-AM N2 TANKS 

.CC94 

.C314 

.0413 

0. 

b. 

0 . 

COMMANO/SERVICe MOO 

• • OC Q 8 

. 3925 

.2Y71 

.roil 

.C371 

-.00 01 

OEPLOYMENT ASSEMBLY 

. CC 17 

. 0135 

.34 45 

0. 

b . 

0 . 

ATH-RACK ,CMGS,4-SA«; 

.0081 

. 00 21 

.0276 

.cooc 

.09 00 

.0000 

ATM-SPAR CENTER 

.0006 

."0 0b 

. 0052 

.LOCI 

.0924 

0 . 

ATM-GRA/CAN CENTER 

.0006 

.oonc 

.00 35 

.tool 

.0034 

.0102 

SUM 

.CE60 

. 0415 

.7615 

.0096 

.13 0 7 

.cao7 


TOTAL GH COrrr'RieUTION FOR EACH COMPONENT 


BR/OWS SKIRT/IU/FAS 

.2713 

6-FAS 02 TANKS 

.1704 

MDA/STS/AM 

.1127 

6-AM N2 TANKS 

.0431 

COMMAND/SERWICE MOO. 

.2686 

DEPLOYMENT ASSEMBLY 

.0597 

ATM-RACK,CMGS,4-SAS 

.9379 

ATM-SPAR CENTER 

.0C84 

ATM-GRA/CAN CENTER 

. 0078 



FOE'^'IO'I 


TABI£ A-32 


r,rsj-naLI7En 


A-35 

'ION TP I BUTT OS'? B'' DECPEE 0 ^ 



T^ST 

MnnF 

13 P 

7UN NO. 

667 

F^EQUFNCY = 6.36 


GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

M03F 

^'0. 

(nx) 

(OY) 

(D7) 

(TX) 

(TY) 

(TZ) 

DESCRIPTION 

1 

. 1?00 

-.ococ 

. 1247 

. OC 17 

.C^-P 

. 0 00 1 

BA9E RNG/OWS SKIPT 

■> 

•.?Q01 

.oco? 

. C023 

.0016 

.0142 

-.0300 

OMS/TU INIERFACE 

T 

. C ^ 0 3 

.0003 

-. COOl 

. 3C35 

. 3274 

.0000 

lU/FAS rNTFRFACF 

u 

• 0 

. Or-39 

.0117 

0. 

0. 

0 . 

FAS OZ B0TL1,+Y *Z 

r 

. IGBG 

• OCB? 

. 0180 

0. 

0. 

0. 

FAS 02 90TL2»+Y +Z 



.0^.0 4 

. 0266 

3. 

3 • 

0. 

FAS 02 BOTL3,-Y +Z 

7 

• G 

. 0006 

. 0265 

0. 

0. 

0. 

FAS 02 00TL4,-Y +Z 

Q 

• G T u 3 

.0010 

.0182 

3. 

0. 

0. 

FAS 02 SOTL'^t-Y -Z 

n 

.0071 

.0023 

. C194 

0. 

0. 

0. 

FAS 02 TOTL6,-Y -Z 

1 C 

-.0003 

.nnoo 

. 002? 

0. 

0 . 

0 . 

FAS/AM/OA ip, -t-Y 

11 

. 007Q 

. 0002 

. 0111 

0. 

0. 

0 . 

PAS/AM/OA IF, +7 

12 

.000? 

.n003 

. 0074 

0. 

a. 

3. 

PAS/A'</Oa IF, -Y 

1 ■? 

. QOOt 

. 0005 

.002? 

0. 

0. 

0 . 

FAS/Oa TP, -Y -Z 

tu 

.0070 

. 0017 

. 0040 

0. 

0. 

0. 

FAS/aM IF, -7 

I'" 

.300? 

. 0001 

. 0002 

0. 

3. 

0. 

PAS/OA TP, <-Y -Z 

1' 

. 0 300 

. 3P04 

. C2C7 

. ocai 

.COCO 

.0001 

AM TUNMEL/SHEAR MR 

1-^ 

.0 003 

. 0ni4 

.0411 

. 3011 

.005=^ 

. 0 001 

AH TUNNEL/STS IF 

1 

.030? 

. 00 0 ? 

.010? 

. OCOl 

.0070 

. 0001 

MOa/STS ISTPRFACE 


• 003? 

. 00 0 2 

.0160 

. 0 C ' j 3 

. 00 77 

. 0 001 

MOa rONE/CYL ITRFC 

?0 

.0000 

. 0000 

. 0051 

0. 

0. 

0 . 

N2 TANK, «-Y, lower 

?1 

. 0 001 

. ''001 

. 0066 

0. 

G. 

a. 

N2 TANK, 4-Y, JPPER 


. 0 001 

. nnoo 

. 0074 

0. 

0. 

0. 

N2 TANK, fZ, LOWER 


.0000 

. 00 00 

. 0096 

3. 

0. 

0. 

N2 TANK, «-Z, JPPER 


. 0 001 

. 00 07 

. 0048 

Q. 

0. 

0. 

N2 TANK -T, lower 


. 0 001 

.0006 

. 0077 

0. 

0. 

3 . 

N2 TANK, -Z, JPPPR 


. 0 001 

. 0C07 

. 0794 

. 00 04 

. 00 00 

-.0000 

CH, f<(D RJLKHEAO 


.0^01 

.nci3 

.1101 

. 30 00 

-.0302 

-.3000 

CM, APT RJLKHEAO 


.3000 

.0002 

. 031? 

0001 

.0C?5 

. 0000 

SH, PWO rjlkmeao 

yq 

. r ooB 

.0003 

• 0564 

. 00 38 

.0049 

-.0001 

SH, AFT RJLKHEAO 

3 3 

. 100*3 

. 0016 

.0013 

0. 

0. 

0. 

LOWEP 0 LATCH, OA 

71 

-.0003 

. CC17 

. 0127 

0. 

0. 

0 . 

LOWEP +Y trunnion 

77 

.0110 

.0102 

. 0088 

3. 

0. 

3. 

LOWER -Y TRUNNION 

33 

-. 0 00? 

. 0001 

. 0217 

0. 

3. 

0. 

ERPP PACKAGE C.G, 

3^ 

. 0004 

.0001 

0000 

3. 

0. 

0. 

ATM PN 6,Z IF,OUTR 

:»c 

.000? 

-.0000 

. 0015 

0. 

0. 

3. 

atm PN 4,5 TF,OUTR 


.0014 

. 00 0 1 

. 0020 

0. 

0. 

0. 

ATM PN 8,1 TF,0'JTR 

77 

. 0 03^ 

-.0000 

. 0098 

3 . 

0. 

0. 

atm PN 2»3 IF,OUTR 


. 0 0 04 

. 0008 

0000 

3. 

0. 

0. 

ATM PN 6,2 IF,INNR 

3q 

.00?6 

.0005 

. 0009 

0. 

0. 

0. 

ATM PN 4,3 IF,INNR 

c*0 

. 0 009 

.OC04 

. 0017 

0. 

0. 

0 • 

ATM PN 8,1 IP,INNR 


. 0009 

-.0001 

. 0081 

0. 

0. 

0. 

ATM PN 2,J IP,INNR 

u? 

. 0003 

. nnoo 

.0011 

. 0000 

.0000 

. 0000 

CMC, -Y STOP 

U3 

. 0 031 

. 0001 

. 0002 

. 0000 

.0000 

• 0000 

CMC, +Y SIDE 


.0031 

-.0000 

. 0024 

. 3000 

.OGGO 

• 0000 

CMG, +X 3IOE 

«-*; 

. 0 000 

. 00 00 

0. 

0. 

0. 

0. 

ATM SAS, PN 1 

Uf^ 

.0001 

. 0001 

0. 

Q. 

0. 

0. 

ATM SAS, PN 3 

U7 

.0000 

. 0000 

0. 

0 • 

0. 

0. 

ATM SAS, PN 5 


. 0000 

.0000 

0. 

0. 

0. 

0. 

ATM SAS, PN 7 


. OOOG 

. 0000 

• 0052 

. 0001 

.0024 

.0 006 

SPAR CENTER 


. 000^ 

.0000 

. 0035 

. 0001 

. 3034 

.0002 

GRA/CAN CENTER 

SUM 

.0560 

.0415 

.7615 

.0096 

.1307 

« 0013 



A-36 


TABLE A-33 ORBITAL CONFIGURATION MOOAL SURVEY 

TEST MOOES GENERT^LIZEO MASS CONTRIBUTION SUMMARY 


TEST MODE NO# 14A 


TEST 

frequency = 

6.73 HZ. 



COMPONENT 

GMC 

GMC 

GMC 

GMC 

GMC 


GMC 

NAME 

(OY) 

(OY) 

(OZ) 

(TX) 

(TY) 


<TZ) 

W/OHS SKIRT/IU/FAS 

.0C16 

. 0557 

.1169 

.C398 

.C02C 


.0255 

S-FAS 02 TANKS 

.0125 

. 25 77 

.2102 

0. 

G. 

0 


MOA/STS/AM 

.rnoi 

. 03 36 

.r058 

.C002 

.CO 0 6 


.0299 

5-AM N2 TANKS 

. Ca 26 

• C231 

.00 95 

c. 

c. 

0 


COMMANO/SERVICE MOO. 

.ro IB 

. 05 34 

.3144 

.! 3C7 

.CO 0 7 


.0038 

DEPLOYMENT ASSEMBLY 

. 0081 

. C502 

. 0043 

0. 

3. 

0 


ATM-RACK,CMGS,4-SAS 

. 0073 

.0146 

. 0056 

. C30C 

-.C300 


.COOO 

ATM-SPAR CENTER 

.COCO 

. 0302 

.03 3C 

.C026 

.CO 01 

0 


ATM-GRA/CAN CENTER 

.CO 0 0 

. 0304 

.030C 

.n 24 

.rool 


.0019 

SUM 

. 03U1 

.489C 

.3666 

.C4 57 

.C035 


.0611 


TOTAL GM CONTRIBUTION FOR EACH COMPONENT 


BR/0W5 SKIRT/IU/FAS 

. 2416 

6-FAS 02 TANKS 

.4803 

MOA/STS/AM 

. 0702 

6-AM N2 TAMKS 

. 3352 

COMMANO/SERVICE MOD. 

.0749 

DEPLOYMENT ASSEMBLY 

.3625 

ATM-RACK,0<GS,4-SAS 

.0276 

ATM-SPAR CENTER 

.0C30 

ATH-GRA/CAW CENTER 

. C C 4 8 





TABLE A-34 


A-37 

f;€'l!T»ALr7ED '^ONTPinuTIONS lY nEGPEE OP 



T^.^T 

Monp 

14 A 

NO. 

474 

FREQUENCY = 6.73 

N^nr 

SMC 

GMC 

GMC 

GMC 

GMC 

GMC 

NODE 

MO, 

(HY) 

(DYl 

(D7) 

(TX) 

(TY) 

(TZ) 

OESCRIPTION 

1 

. 0000 

.0142 

. 0029 

. 0014 

. 0008 

. 0084 

OASE 5;ng/ohs skipt 


-.0000 - 

. onoi 

. 0203 

.0107 

-.0006 

-.0001 

OWG/Td INTEPFACE 


-.0000 

. COO? 

. 0703 

. 0278 

.0019 

.0172 

TU/FAS INTEPFACE 

4 

-.0007 

. 000 1 

. 0766 

0. 

0. 

0. 

FAS 02 qOTLl,+Y +Z 

n 

. 002'^ 

.0136 

. 0494 

0. 

0. 

0. 

FAS 02 SOTL2,+Y +Z 

s 

. 0 C1C» 

. 0*=22 

. 0116 

0. 

0. 

0. 

FAS 02 00TL3,-Y +Z 

*7 

• 0^44 

.0101 

. 0652 

0. 

G. 

C . 

FAS 02 00TL4,-Y +7 


• 0 014 

. 0727 

. 0073 

0. 

0. 

3 • 

FAS 02 OOrL5,-Y -Z 

q 

. 0 0?1 

. 1089 

. 03 02 

3. 

0. 

0. 

FAS 02 OOTL6,-Y -Z 

n 

.ooos 

. 0041 

. 00 28 

0. 

0 . 

3. 

FAS/AN/OA if, +y 

11 

. 0 0 0 1 

.0118 

. 0013 

0 . 

0. 

0 . 

FAS/AM/OA I'', +Z 


. 0 oos 

. 0038 

.0152 

0. 

0. 

0. 

FAS/AN/04 IF, -Y 

1 

-.0000 

. 0118 

. 0029 

3. 

0. 

0. 

FAS/D4 I>-", -Y -Z 

14 

. 0 00 2 

. 0074 

. 0010 

0. 

0. 

0 . 

fas/an if, -7 


. 0 0 0 3 

. 0^27 

. 00 01 

0 . 

0 . 

0 . 

FAS/0 A I- , +Y -7 

IS 

. 0 0 0 0 

.0113 

. 0029 

. 00 0 0 

-.0030 

-.0000 

AN TUNNEL/SHEAP WS 

1 

-.0000 

.0170 

.0313 

. OC 30 

. 00 0 3 

. 0 151 

AN TUNNFL/STS if 

IS 

-.0000 

.^^023 

. 0014 

• 0 u 0 0 

-.0001 

.0 133 

M04/STS interface 

1^ 

.0300 

. 00 30 

. 00 02 

. 0 0 01 

.00 34 

.0015 

NOA CDNE/OYL ITRFC 

?? 

. 0 OQS 

. 0046 

. 00 28 

G . 

0. 

3 . 

M2 TANK, VY, lower 

?1 

. 0 001 

. 0044 

.0019 

0. 

0. 

0 . 

N2 TANK, fY, 'JPPFR 

?7 

. 0 0 0 0 

. 00 0 1 

. 0014 

3. 

0. 

0 . 

N2 TANK, fZ, LOWER 


.001'^ 

. 00 00 

. 0012 

3 • 

0. 

0 . 

N2 TANK, *-7 , UPPER 

?4 

. p noo 

. 0073 

. 00 11 

0. 

0 . 

0 . 

N2 TANK -Z, lower 

pc; 

. 3 0 0 0 

. 0 ^ 6 ^ 

. 0011 

0. 

0. 

3 . 

M2 tank, “Z, upper 

?s 

-.0000 

.0177 

. 00 31 

-.3000 

-.0000 

. 0 000 

CM, F^n OJLKHEAO 


. 0 0 0 1 

.0165 

. 0075 

-.3001 

- . COQQ 

. 0 020 

CN, AFT TJLKMEAO 

pji 

. 00 1^ 

. PP58 

.0010 

. 00 0 3 

. 0 0 0 ? 

-.0003 

FN, PWO OJ^KHEAO 

?q 

-.0030 

. 0134 

. 00 27 

. 00 05 

.Q0G5 

. 0 020 

SM, AFT 0JL'<'HEAD 


. 0 0 3 0 

. 0790 

. 00 03 

0. 

0. 

3 . 

LOWFR 0 LATCH, DA 

71 

.OOSl 

.0037 

. 00 36 

0. 

0 . 

0 . 

LOWER +Y TRUNNION 

7p 

.0 020 

. 00 05 

-. 00 03 

0. 

G . 

0 • 

LOWEP -Y TRUNNION 

77 

. OPOO 

. 0070 

. 0010 

0. 

0. 

0 . 

EREP PACKflOF C.G. 

74 

. DPI? 

.0017 

. 0002 

0. 

0. 

0. 

ATM PN 'S,/ IPjOUTP 

7C 

.0012 

. 00 01 

. 001? 

0. 

0. 

0 . 

ATM PN 4,j IF,OUTP 


.0013 

. 00 00 

. 0012 

0. 

0. 

0. 

ATM PN TF,OUTR 

7^ 

. 0 

. 00 09 

. 00 00 

0. 

0 . 

3. 

ATM PN 2,7 ■^F,OUTR 

7S 

.000"^ 

. 0Q86 

. 00 07 

0. 

3. 

0. 

ATM PN 1?,? TF,INNR 

■'Q 

• 0 007 

.00 11 

. 00 05 

0. 

n. 

3. 

ATM PN 4,5 !F,INNP 

4!) 

.0010 

. 00 0 1 

. 0014 

0. 

0. 

0. 

ATM PN 8 ,1 IF, INNR 

41 

-. C 030 

. 00 07 

. 00 00 

0. 

0. 

0. 

ATM PN :’,7 TFfINNR 

4'^ 

. 0 n 0 ? 

. 0004 

. C0Q3 

• 0 0 0 G 

.0000 

. 0 000 

CMC, -Y SIDE 

*4 

. 0004 

. 00 05 

. 00 06 

• OG OC 

-. 300 0 

.GGOC 

CMC, +Y SIOE 

44 

. 0 000 

• OCOl 

. 00 00 

. 00 00 

. 30 00 

. 0 000 

CMC, +Y 3 TOE 

4«> 

. 0 001 

. 00 0 1 

0. 

0. 

Q . 

0 . 

ATM SAS, P|l 1 

4S 

. 0 001 

. 0001 

c. 

0. 

0. 

0. 

ATM SAS, =ti 

47 

. 0 001 

. 000 1 

0. 

0. 

0. 

0. 

ATM SAS, "N 5 

4S 

.0000 

. 0000 

0. 

0. 

0. 

0. 

atm SAS, PN 7 

4^ 

. 0 n 0 3 

. O0C2 

. ocoo 

. 0026 

.0001 

. 0 000 

SPAR CENTEP 

-0 

. 0 0 0 0 

. 00 0 4 

. 00 00 

. 00 24 

. 0001 

.0019 

GRA/CAN CENTER 

SUM 

. 0341 

.4690 

.3666 

. 0457 

. 00 35 

. 0612 



A-38 


TABLE A-35 ORBITAL CWNFIG UR AT ION MOOAL SURVEY 

TEST MODES GENERALIZED MASS CONTRIBUTION SUMMARY 


TEST MODE NO. 15A 


TEST 

FREQUENCY = 

7.59 HZ. 



COMPONENT 

GMC 

GMC 

GMC 

GMC 

GMC 


GMC 

NAME 

(OX) 

(OY) 

(D2) 

(TX) 

(TY) 


(TZ) 

9R/0WS SKIRT/IU/FAS 

.0021 

. 2377 

.2165 

.1143 

.C002 


.GO 39 

6-FAS 02 TANKS 

.0120 

. 0935 

. 1186 

C. 

0. 

0 


MOA/STS/AM 

. 00 00 

. 0502 

.3002 

.C306 

.0000 


.0029 

6-AM N2 TANKS 

.0001 

.0188 

.1-2 05 

P. 

p. 

0 


COHMAND/ SERVICE MOO. 

.0006 

.0291 

. 0101 

. C 2 3 6 

.4304 


.GO 18 

DEPLOYMENT ASSEMBLY 

.0015 

. 0171 

. 0351 

G. 

c • 

0 


ATM-RACK ,CMGS,4-SAS 

. 0147 

.2018 

. 17 94 

.C313 

.03 00 


.000 1 

ATM-SPAR CENTER 

.000 2 

.2313 

- .. 0!)CC 

.v666 

.CO 12 

0 


ATM-GRA/CAN CENTER 

.0001 

. 20 06 

.030C 

.C876 

.00 94 


.0061 

SUM 

.0315 

.4499 

.3304 

.1712 

.00 23 


.0147 


TOTAL GM CONTRIBUTION FOR EACH COMPONENT 


BR/OHS SKIPT/IU/FAS .0747 
6-FAS 02 TANKS .2242 
MDA/STS/AM .0540 
6-AM N2 TANKS .0194 
COMMANO/SENVICE MOO. .0426 
DEPLOYMENT ASSEMBLY .0236 
ATM-RACK,CNGS,4-SAS .3973 
ATM-SPAR CENTER .0695 
ATH-GRA/CAN CENTER .0948 



FREEOOi 


TABLE A-36 


GCNjirpALIZEO MAS'=: 


A-39 

jontriruttons ry degree of 



T^TST 

Monp 

15 A 

9UN NO. 

600 

FREQUENCY = 7.59 


OMH 

GHC 

GMr: 

GMC 

GMC 

GMC 

NODE 

MO. 

(OX) 

(OY) 

(07) 

(TX) 

(TY) 

(TZ) 

description 

1 

. 0001 

. 0202 

. 0039 

. 0022 

.00 31 

.0010 

RASE RNG/OWS SKIPT 


-•onoo 

. 00 04 

. 0024 

. 00 39 

-.3090 

.0010 

OWS/TU INTEPPACE 


.3000 

. 0902 

. 0969 

. OGft? 

. 0002 

.0019 

TU/FAS INTERFACE 

4 

-.0003 

.0951 

.0314 

0.^ 

0. 

0. 

PAS 02 R0TL1,^Y 

!? 

.0 046 

. Q':i2 

. 0233 

9. 

0. 

0. 

FAS 02 0OrL2,4.Y -fZ 

r; 

. 3^'26 

.0144 

.0113 

9. 

0. 

0. 

PAS 02 R0TL3,-Y +Z 

~f 

.0*^13 

. nr Qq 

. 0412 

0. 

c. 

0. 

FAS 02 90TL4,-Y +Z 


.9011 

.^462 

. 0066 

0. 

0. 

0. 

PAS 02 ROTL5,-Y -Z 

Q 

. 0927 

. 0257 

. 0041 

0. 

9. 

0. 

FAS 02 ROILS, -Y -Z 

n 

. 0 9 03 

. 0'"*39 

. 0009 

0. 

0. 

3. 

FAS/AM/OA IP, 4-Y 

11 

.9004 

. 0931 

. 0009 

0. 

0. 

3 . 

FAS/AM/RA TP, +7 

1 2 

.0013 

• 0''87 

. 00 3*" 

G. 

0. 

0 . 

FAS/AM/RA TF, -Y 

1 

. 9 009 

.oro*^ 

. COO? 

0. 

0 • 

0 • 

«^AS/DA IF, -Y -Z 

14 

. 0900 

.09 06 

. 0002 

9. 

0. 

0. 

FAS/AM IF, -7 

IS 

. 0 9 90 

. 0001 

-. 0900 

9. 

0. 

0 • 

PAS/DA !=■, >Y -Z 

IS 

. 0 000 

.0165 

. CGOQ 

. 00 00 

. 0 0 30 

. 0 005 

AM TUNNEL/SHEAR HR 


.0900 

. 9227 

. 0001 

. 0001 

• 30 00 

.0016 

AM tunnel^sts if 

1« 

. 0 00 9 

.01 07 

-. 0009 

. 90 96 

. OCOO 

-.0004 

MRA/STS IMTERPACE 

I*? 

-.9093 

.0901 

. OOGl 

. 00 90 

. 90 90 

.0013 

MRA cone/:yl itrfc 

?G 

-.0000 

• 0C59 

. 0001 

0. 

0. 

0 . 

N2 TANK, <“Y, LOWER 

?1 

. 0 90 1 

• 0C54 

. 0009 

0. 

0. 

0. 

N2 TANK, 4-Y, JPPER 


. n 900 

. OCCl 

. 0000 

0. 

G. 

0 . 

N? TANK, fZ, LOWER 

?•? 

.9009 

. 0009 

. cool 

0 . 

0. 

3. 

N2 TANK, f7, UPPER 

?4 

.0930 

• 09 33 

. 00 0? 

0. 

0 . 

0. 

N2 TANK -7, LOWER 

pc 

. 0 0 90 

• 9 3 3 

. 00 01 

0. 

9 . 

0 . 

N2 TANK, -7, JP^ER 


. 0 000 

. 0^67 

• 0016 

-.0000 

-.0900 

-.cooo 

CM, FWO RJLKHEAD 


. 0 0 09 

. 0C9C 

. 034-" 

- . 0 0 0 c 

-.0900 

-.0000 

CM, APT RJLKHEAR 


- . 0 0 9 

. 9^17 

. 00 06 

. 00 00 

. 3 0 00 

• 0 00 0 

SM, RJLKHEAO 

?0 

. 0 0 96 

. r»9q6 

. 00 33 

. QC 06 

.0994 

.0017 

SM, A«^T RJLKHEAR 

r n 

. 9901 

. on 37 

• 00 04 

0. 

0. 

0. 

LOWFP n latch, OA 


. 0 ''OS 

. 00 04 

. 0327 

0. 

0. 

0. 

LOWFP +Y TRUNNION 

3? 

. 0 9 9^ 

- . 990 3 

.0012 

0. 

0. 

0. 

LOWEP -Y TRUNNION 

33 

. 9 9GS 

.9133 

. 00 07 

3. 

0. 

0. 

EREP PACKAGE C.G. 

74 

. 9 0 0 1 

. 09 05 

. 0044 

0. 

0. 

3. 

ATM PN 6,? IP,OUTR 

7r 

. 0 096 

. 0924 

. 0416 

9. 

0. 

0. 

ATM PN 4,? IF,OUTR 

76 

. 0 911 

• 0'0 39 

. C51C 

0. 

0. 

0 • 

ATM PN 9,1 IF,OUTR 

7-^ 

.001? 

. 0969 

. 0022 

0. 

0. 

3. 

ATM PN 2,3 TF,OUTR 

76 

. 0 926 

.966? 

. 0044 

0. 

0. 

0. 

ATM PN 6,7 TFMNNR 


. 0f'16 

. 0205 

. 01*^^ 

0. 

0. 

9. 

ATM PN 4,5 tf,::nnr 

!i 0 

-.9904 

. 0095 

. C303 

0. 

0. 

9. 

ATM PN 3,1 TF,INNR 

41 

-.0903 

• 0439 

. 0021 

0. 

0. 

0. 

ATM PN 2,3 TF,INNR 

4? 

.0002 

. 0065 

.0125 

. 00 04 

. 0000 

. 0 000 

CMG, -Y SIRE 

43 

. 9904 

. 0066 

.0159 

. 00 06 

-. 0030 

• 0000 

CMG, +Y SIDE 

44 

. 0 00 9 

.9956 

. 9002 

. 90 0 3 

.OOuC 

• 0 000 

CMG, +X 5TPE 

US 

. 9 926 

. 0C28 

0. 

9. 

0. 

0 . 

ATM SAS, PN 1 

46 

. 0013 

. 0013 

0. 

9. 

0. 

0. 

ATM SAS, PN 3 

4^ 

. 9926 

. 0925 

0. 

3. 

0. 

0. 

ATM SAS, PN 5 

U6 

. 09 0' 

. 0005 

0. 

9. 

0. 

0. 

ATM SAS, PN 7 

UQ 

. 0003 

.0013 

-. 0003 

. 9666 

.0012 

.0003 

SPAR CENTER 


. 0901 

.0C06 

• 0000 

. 0876 

.0004 

.0061 

GRA/CAN center 

JM 

. 031S 

.4499 

.3304 

.1712 

.0023 

. 0150 




A-40 


TABLE A-37 ORBITAL CONFIGURATION MODAL SURVEY 

TEST MODES GENERALIZED MASS CONTRIBUTION SUMMARY 


TEST MODE NO. 16A 


TEST 

FREQUENCY = 

3.85 HZ. 



COMPONENT 

GMC 

GMC 

GMC 

GMC 

GMC 


GMC 

NAME 

(OX) 

(DY) 

(DZ) 

(TX) 

(T Y) 


(TZ) 

BR/OWS SKI=?T/IU/FAS 

.1353 

.33 37 

. 00 84 

.C306 

.2313 


.0002 

S-FAS 02 TANKS 

. 1466 

.0056 

. 021C 

C. 

0. 

0 


MOA/STS/AM 

.CC21 

. 0009 

.00 16 

.0301 

.CO 02 


.00 0 1 

6-AM N2 TANKS 

.0040 

.0004 

.2013 

C. 

0. 

0 


COMMAND/ SERV ICE MOD. 

.57 76 

. G312 

.0012 

.C0C3 

-.00 01 


.0610 

□EPLOTMENT ASSEMBLY 

. cm 

. 03 14 

. 0075 

0. 

c. 

0 


ATM- RACK ,CMGS,4-SAS 

.0016 

• 00 06 

.03 15 

.C3CG 

. 00 0 0 


.000 0 

ATM-SPAR CENTER 

• COCO 

. 03 00 

. 33 0C 

.1331 

.C007 

0 


ATM-GRA/CAN CENTER 

• OTOO 

• G3CC 

.0001 

.C JCl 

.0007 


.0000 

SUM 

. 8781 

. 0139 

.04 27 

.C312 

.CO 2 9 


.0613 


TOTAL GM CONTRIBUTION FOR EACH COMPONENT 


BR/OWS SKIRT/IU/FAS .1492 
6-FAS 02 TftNKS .1732 
MDA/STS/AM .0C49 
6-AM N2 TANKS .0057 
COMMAND/SERVICE MOO. .6413 
DEPLOYMENT ASSEMBLY .0200 
ATM-PACK, CMGS, 4 -S AS .OT 38 
ATM-SPAR CENTER .0039 
ATM-GRA/CAN CENTER .0009 



TABLE A -38 =;Pft L I Z EO MASS SONTP Ii^UTIONS PY OEGREF OF FPEEDO'-I 



T^r^r 

Monr 

16 

9 UN NO. 

347 

FPFOUENCY = e.f 55 



GMC 


GMC 

GMC 

GMC 

MODE 

MO, 

(OX) 

(OY) 

( 07 ) 

(TX) 

(TY) 

<T 7 ) 

PESCRIPTIOM 

1 

. .n -^=;3 

. 00 04 

. 0042 

• QOOQ 

.0006 

. 0001 

°ASE RMG/OWS SKIRT 


• 07 IT 

. 0004 

. 0012 

. 0G02 

.0005 

• 0 00 0 

nws/n) IMTEPFACE 


. 0^34 

. 0010 

. 0021 

. 00 04 

. G0C2 

. 0 000 

lU/FAS INTERFACE 

u 

.01-"^ 

. 00 0 3 

-.0003 

C. 

0 . 

0 • 

FAS 0 ? S 0 TL 1 *+Y +Z 

c; 

. 0^37 

. onii 

. 0011 

0. 

0. 

3 . 

FAS 02 gnrL 2 ,+Y +? 


. D?0? 

.0009 

-.0003 

c. 

0. 

3 . 

FAS 02 TOIL 3 ,-Y +Z 

T 

. 07^4 

. 00 07 

. 00 31 

3 . 

0. 

0 . 

FAS 02 R 0 TL 4 ,-Y +Z 

Q 

. 0 

. 0^20 

. 012^ 

0 . 

0. 

0. 

FAS 0 ? TOTLS,-Y -Z 

O 

. 0 174 

. 00 05 

. 00 39 

0. 

0. 

0. 

FAS 02 R0TL6*-Y -Z 

1 1 

• 0 0^"^ 

. 30 0 1 

-. 0 C 03 

0 . 

0. 

3 . 

FAS/AM/na +Y 

11 

. 0 -^43 

.3002 

. 00 07 

0. 

0 . 

0. 

FAS/’AM/Oa IF, *7 

1? 

. 0'^'+4 

. onoe 

. 00 00 

3 . 

G . 

3 . 

FAS/OM/TA TF, -Y 


• 0 004 

. 00 3 2 

. 00 06 

G. 

0 . 

3 . 

FAS/OA T-, -Y -2 

1 

.0013 

. 00 05 

. 00 00 

3 . 

0. 

0 . 

fas/am if, -7 

1*^ 

.0 007 

. O'I'O 1 

. 00 0 3 

0. 

0. 

0 . 

FAS/OA I", +Y -Z 


. 0 0 0^ 

.0300 

. OOOT 

. 3 0 0 0 

. 30 00 

• OOQO 

AM TUMMEL/SHEAP W 9 

1-^ 

. 0 03 0 

. 33 0 0 

. OOOS 

. 0 0 0-0 

. 0 3 0 1 

. 0 0 00 

AH Tt)MN?.L/STS IF 

1^ 

. 0 nos 

. 3^03 

. 0003 

. 30 00 

. 00 00 

. 0 00 0 

MOA/STS TMTFPFACE 


. 0 0 03 

.nr 05 

• 00 03 

. 30-30 

.3001 

. 0 003 

MDA come/:yl ITRFQ 

?0 

.0003 

.GOOD 

. 00 03 

0. 

0. 

0 . 

N 2 TAMK, +Y, LOWER 

?1 

. 0 OOT 

.0^00 

. 00 00 

0. 

0 . 

Q . 

M 2 TAMK, <-Y, JP=ER 

?2 

. ooos 

. OCOO 

. 00 07 

3 . 

0. 

0 , 

N 2 TAMK, fZ, LOWER 

?'^ 

. 0011 

.nooo 

. 00 05 

3 . 

0. 

3 . 

N 2 TAMK, fZ, JPPER 

?4 

. OOOT 

. 03 0 3 

. 00 00 

0 . 

0. 

0 . 

N 2 TAMK -Y, lower 


. ooos 

. 000 1 

. 00 03 

0. 

0. 

0 . 

N 2 TAMK, -Z, UPOER 

?<=« 

00 

. 

.0306 

. 0010 

. 00 01 

. 00 04 

. 0 002 

CM, FWO RJLKHEAO 

?■’ 

. 0 S 71 

-.0000 

. QOOQ 

. 00 00 

-.3003 

. 0 004 

CM, A"T 3 JLKHEA 0 


. ? 7 ?S 

. 00 04 

. 3000 

. 0 C 02 

-.0334 

. 0593 

SM, FWO =^JLKHEAO 


. 7797 

.once 

. 00 02 

. 00 0 0 

. 0032 

.0010 

SM, AFT RJLKHEAO 

?0 

. 0 ^' 4 ? 

. 00 0 2 

-.0001 

0. 

0. 

3 . 

LOWE® 0 LATCH, OA 

31 

. 0 037 

. 00 06 

0001 

0. 

0. 

Q. 

LOWER +Y TRiJMNTON 

3 ? 

• n 030 

. 00 05 

. 00 01 

3 . 

0 . 

0 . 

LOWEP -Y TRUNNION 

77 

-.0001 

. ^001 

. 0075 

0. 

0. 

0 . 

FPFp PACKAGE C.G. 


. 0 00 0 

- . 00 0 0 

. 00 05 

0. 

0 . 

0 . 

ATM PM 6,Z TFjOUTR 

7 C 

-•0000 

.0000 

. 00 02 

3 . 

0. 

0 . 

ATM ON 4,5 TF,OUTR 

3 <> 

-•0000 

-.0300 

. 00 00 

G. 

0. 

Q. 

ATM PM 8,1 TFjOUTR 

77 

. 0 000 

. 00 00 

. 00 01 

0. 

0. 

0. 

ATM PM 2,3 TF,OUTo 


• 00 01 

. 03 0 0 

. 00 04 

3 . 

0. 

0. 

ATM PN S,r TF,TNNR 

7 Q 

. 0 0 02 

-.onoo 

. 00 01 

0. 

0. 

0 . 

atm PM 4,5 TFjINNR 

uo 

. 0 004 

.0300 

. 0000 

a. 

0. 

0. 

ATM PN 8,1 TF,INNR 

U1 

. 00 02 

- . 0000 

• 0001 

0. 

0. 

0. 

ATM PM 2,3 IF,INNR 

4 ? 

. 0 000 

-.0000 

• 00 00 

. 00 00 

. 00 30 

• 0 000 

CMG, -Y SIOE 

1*3 

. 0 0 3 1 

. 0300 

• 00 00 

. 00 00 

• 00 00 

. 0000 

CMG, +Y 3 I HE 

uu 

. 0000 

-.0000 

. 0000 

-. 30 0 0 

. 0000 

-.0000 

CMG, +X 3 TOE 


. 0 001 

. 00 01 

0. 

0. 

0. 

0. 

ATM SAS, ’N 1 

Uf» 

• 0000 

. 03 00 

0. 

0. 

0. 

0. 

ATM SAS, ON 3 

1-7 

. 0004 

. 00 04 

0. 

0. 

0. 

0. 

ATM SAS, =N 5 

4.3 

. 0 003 

• 0000 

0. 

0. 

0. 

0. 

ATM SAS, 3 n| 7 

uq 

.O'^QO 

. 0300 

. 0000 

• QGOl 

. 0007 

• 0 000 

SPAR GENTEP 


. 0 000 

. 00 00 

• 0001 

. 00 01 

. 0007 

• 0000 

GPA/CAN CENTER 

SUM 

.3731 

.0139 

.0427 

.0012 

.0029 

. 0613 
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TABLE A-39 ORBITAL CONFIGURATION MODAL SURVEY 

TEST MOOES GENERALIZED MASS CONTRIBUTION SUMMARY 


TEST MODE NO. 17A 


TEST 

FREQUFNCY = 11 

.59 HZ. 


COMPONENT 

GMC 

GMC 

G^C 

GMC 

GMC 

GMC 

NAME 

(OX) 

(OY) 

(OZ) 

(TX) 

(TY) 

(TZ) 

BR/OHS SKIRT/IU/FAS 

-.ro»?3 

. 0318 

.C13C 

.ni2 

.C044 

.0044 

6-FAS 02 TANKS 

.GC12 

. 2412 

. 3261 

c. 

3 . 

0 . 

MDA/STS/AM 

.0001 

. 1013 


.C169 

.0001 

- .0003 

6-AM N2 TANKS 

.0016 

. 3932 

• 0259 

0. 

c. 

0 . 

COMMAND/ SERV ICE MOO. 

.0001 

. Jl91 

• 00U4 

.002 

.(004 

.3013 

DEPLOYMENT ASSEMBLY 

-.0011 

. 0943 

.0041 

C. 

0. 

0 . 

ATM-RACK ,CMGS,4-SAS 

.0015 

.0017 

.0015 

.G30C 

.0000 

.0000 

ATM-SPAR CENTER 

.0002 

.C302 

. 00 02 

.005 

.0001 

0 . 

ATM-GRA/CAN CENTFR 

.0005 

.oooc 

.00 01 

.007 

.COOl 

.0009 

SUN 

.0033 

.58 3r 

.33 38 

.C195 

.0050 

.0055 


TOTAL GM CONTRIBUTION FOR EACH COMPONENT 


.0544 

.5655 

.1265 

.1238 

.0256 

.0973 

.0T47 

.0C12 

.0010 


BR/OWS SKIRT/IU/FAS 
6-FAS 02 TTANKS 
MDA/STS/AM 
6-AM N2 TAOKS 
COMMAND/SERVICE MOO. 
DEPLOYMENT ASSEMBLY 
ATM-RACK,CMGS,4-SAS 
ATM-SPAR CENTER 
ATM-GRA/CAM CENTER 


FREcOO'1 
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TABLE 

A -40 f;- 


ED MAGS 9 

ONTPIBUTTONr RY 

degree 

OP* FREcOOM 



MOHE 

I7fl 

®UN NO. 

549 

FREQUENCY = 1 1 . 

MOn- 


GMC 

GMC 

GMC 

GMC 

GMC 

NODE 

MO, 

(0X> 

(OY) 

(07) 

( TX) 

(TY) 

(T7) 

DESCRIPTION 

1 

. 0 001 

. 031? 

. 00 03 

. 0006 

.OG?? 

.0013 

RASE RNG/DWS SKIRT 

r> 

• noco 

.cnsfl 

. 0001 

. 30 01 

.0^35 

-.0033 

nwS/I'J INTERFACE 

? 

. 0000 

.0117 

. 0000 

. 30 36 

.CG16 

. 0 034 

lU/FAS INTEPFACE 

U 

.000? 

. o-^q? 

. 0676 

0. 

0. 

Q • 

FAS OZ R0TL1, + Y +Z 


• 00 0 1 

.0^0^ 

. 0416 

3. 

3. 

0. 

FAS OZ R0TL2,+Y *2 


. 0 OOT 

. 0“^37 

. 1503 

0. 

0. 

0. 

FAS 02 90TL3t-Y *2 


0030 

. IP 06 

. C531 

0. 

0. 

0. 

FAS nz 90TL4,-Y *2 


-.0131 

.0004 

. 0077 

G. 

G. 

0. 

FAS OZ OOTL",-Y -Z 

o 

.10 3? 

. nn64 

. 00 04 

3. 

0. 

0. 

FAS 02 OOnSf-Y -Z 

1 n 

-. r-oo"^ 

. 0116 

0001 

0. 

0. 

0. 

FAS/A1/OA IF, +Y 

11 

.3001 

. I't:? 

. 00 01 

0. 

G. 

0 . 

FAS/A1/OA IF, +Z 

1’ 

-. 0 0 3 ^ 

. 0016 

. 011'^ 

0. 

3. 

0. 

fas/ai/oa if, -Y 

1 7 

-.0030 

.0^10 

-. 00 05 

0. 

0. 

■3 . 

FAS/DA !=■, -Y -Z 

! 

.noni 

. 0-^?! 

. 00 0? 

0 . 

0 . 

3. 

FAS/A'I IF, -7 

« r 

. O'^OT 

. 0''06 

. 0013 

J. 

0. 

0. 

FAS/DA T-, tY -Z 


. 0 0 G 0 

.0?49 

. 0013 

• 3014 

.OGQO 

• 0 001 

AM TUNNEL/SHEAR HO 

1 7 

.onoi 

. G?34 

. 00 09 

. 3C40 

-.0000 

. 0 004 

AM TUNNEL/STS if 


.0000 


. no?6 

.0071 

.00*^1 

-.0010 

MDA/STS INTERFACE 


. 0 0 0 0 

.0131 

. 0031 

• 0 0 4h 

. 00 00 

. 0 00 2 

MDA CONE/DYL ITRFC 


. 3031 

.06?! 

. 0013 

0 • 

0. 

0. 

N2 TANK, 4-Y, LOHER 

?1 

.00 39 

. n?53 

. C014 

0. 

0. 

3 . 

N2 TANK, +Y, UPPER 

?? 

.0030 

. or* 14 

• 0143 

0. 

0 . 

3 . 

N2 tank, f7, LOWER 


. 100^ 

. or?3 

. 00 34 

a. 

0. 

0. 

N2 TANK, +Z, UPPER 


.0031 

. 0009 

. 03 36 

0. 

0. 

3 . 

M2 TANK -Z, LOWER 


. 0 0 0 ? 

.0007 

. 0013 

0. 

0. 

0. 

N2 tank, -Z, upper 

?^ 

• 0 0 3 0 

.0000 

. 0001 

• 3 G 0 2 

. 0 0 0 1 

.0 003 

CM, TWO TJLKHEAD 

P-' 

. 0 0 30 

.0^9*^ 

. 00 36 

— • 0 C 0 0 

.300? 

. 0 005 

CM, ATT RJLKHEAO 

?S 

.0001 

. 0007 

. 00 00 

. 00 00 

. 00 00 

. 0 003 

SM, FWO ojlkheao 

?9 

-. 3 0 00 

. 0037 

• 00 0“^ 

. OGOG 

. 0 C J 1 

. 0 006 

SM, AFT OULKHEAO 

7 T 

. OOO'G 

- . 0073 

. noo? 

0 . 

0. 

G . 

LOWEP 0 LATCH, OA 

’1 

-.00?^ 

.0624 

. 00 33 

0. 

3. 

0 . 

LOWEP +Y TRUNNION 

77 

. ooos 

.03?8 

-. 0010 

0. 

0. 

0. 

LOWER -Y TRUNNION 


. 3 300 

. 0065 

• 0011 

0. 

0. 

Q • 

EREP PACKAGE C.G. 

74 

. 0 303 

. 0001 

. 0001 

G. 

0. 

0 . 

ATM PN 6,Z IF,OUTR 

7C 

. 0 30 ? 

. 0000 

. 00 0? 

0. 

0. 

0. 

ATM PN 4,5 TFjOUTR 

7<=» 

. 0 00? 

.0^00 

• 0004 

0. 

G. 

G. 

ATM PN «i,l TF,OUTR 

:^T 

. 0001 

. 00 0? 

. 0001 

G. 

0. 

0. 

ATM PN 2,3 IF,OUTR 

7P 

.000? 

. 00 39 

• 0001 

0. 

0. 

3. 

ATM PN 6,7 TFjINNR 


. 0 noo 

. 000 1 

. 00 00 

3. 

0. 

3. 

ATM PN 4,5 IFjINNR 

un 

. 0 034 

-.3000 

. C0C4 

0. 

0. 

3. 

ATM PN 0,1 TF,INNR 

1*1 

.0 001 

. 000 1 

. 00 01 

0. 

0. 

0. 

ATM PN 2,3 IF,INNR 

4? 

. 0 000 

. 0000 

. 0000 

. 30 00 

• 00 00 

• 0 000 

CMG, -Y SIDE 

U7 

. 0 0 0 1 

. 00 00 

. 0001 

. 00 00 

. 00 30 

. 0 000 

CMG, +Y SIDE 

44 

. 3 000 

• 0000 

. 0001 

• 00 00 

.00 00 

.0000 

CMG, +X SIDE 

U=? 

. 00 31 

. 0001 

0. 

3. 

0. 

0. 

ATM SAS, PN 1 

46 

. 0 003 

. 0000 

0. 

0. 

0. 

0 • 

ATM SAS, PN 3 

4-^ 

. 3 003 

. 0000 

0. 

0. 

0. 

Q . 

atm SAS, PN 5 

4*^ 

. 0 001 

. 0001 

0. 

3. 

0. 

0. 

ATM SAS, PN 7 

40 

. 0 30? 

. 0002 

. 00 0? 

. OOOF 

. 0001 

. 0 00? 

SPAR CENTER 

^0 

. 0003 

.0000 

. 0001 

. 00 07 

. 0001 

.0000 

GRA/CAN CENTER 

SL1H 

.0033 

.6830 

.3838 

.0195 

.0050 

. 00S6 
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TABLE A-41 ORBITAL CONFIGURATION MODAL SURVEY 

TEST MODES GENERALIZED MASS CONTRIBUTION SUMMARY 


TEST MODE NO. 1 8A 


TEST 

FREQUENCY - 12 

.65 HZ. 



COMPONENT 

GHC 

GMC 

GMC 

GMC 

GMC 


GMC 

NAME 

(OX) 

(DY) 

(DZ) 

(TX) 

(TY) 


(TZ) 

3R/0HS SKIRT/IU/FAS 

• ocar 

. CO 75 

. CUB 

.^865 

.CO a 5 


. 00 3 3 

6-FAS 02 TANKS 

• ^306 

. 3202 

.Cl BE 

C. 

0 . 

0 

. 

MOA/STS/AM 

• C004 

-. 03 0 8 

. 33 IB 

.6722 

.CO 0 3 


.0010 

6-AM N2 TANKS 

• 0G«3 

. C345 

.P3 83 

0. 

0. 

3 

• 

COMMAND/ SERVICE MOD. 

.CC!5 0 

. 335r? 

.00 16 

.f603 

.roo4 

- 

.0300 

DEPLOYMENT ASSEMBLY 

. 0005 

. 0356 

. 0053 

0. 

0. 

0 

. 

ATM-RACK ,CMGS,4-SAS 

• GOOl 

i 03 03 

. 00 02 

.C3GC 

.cooo 


.00 00 

ATM-SPAR CENTER 

.0000 

.10 00 

. 00'>C 

.C301 

.0000 

0 

. 

ATM-GRA/CAN CENTER 

.GCOO 

. ^001 

.03 00 

.C301 

.rou 1 


.0000 

SUM 

.0320 

.^:7ZZ 

. 0739 

.8192 

.0313 


.0013 


TOTAL GM COrVTRIBUTION FOR EACH COMPONENT 


RR/OHS SKIRT/IU/FAS 

.1063 

6-FAS 02 TUNKS 

.0663 

MOA/STS/AM 

.6744 

6-AM N2 TAWKS 

.0731 

COMMAND/SERVICE MOO. 

.2673 

DEPLOYMENT ASSEMBLY 

.0114 

ATM-RACK,CWGS,4-SAS 

. 0 (. 0 6 

ATM-SPAR CENTER 

. 000 2 

ATi-GRA/CA^I CENTER 

.0003 



TABLE A-42 GPM^PflLTZFO 


FPEEDO'I 


A-45 

^ONTOIBUTIONS BY DEGREE OF 



T=:ST 

MOPE 

18 A 

RUN NO. 

526 

FRFQUENCY = 12,65 

Mnn- 

G'^C 

GMC 

GMC 

GMC 

GMC 

^^,MC 

NODE 

MO. 

(OX) 

(OY) 

(07) 

(TX) 

(TY) 

(T2) 

DESCRIPTION 

1 

.0003 

. 00 02 

. 0001 

. 060B 

. 00 0 3 

. 0 003 

DASE RNG/DWS SKIPT 

-> 

. C ^ 0 0 

. 00 02 

. 0002 

.0104 

-.0099 

• COOG 

OWS/ILT INTERFACE 

3 

-.0003 

. 00 02 

. 00 35 

. 0152 

.0002 

. 0 000 

lU/FAS INTERFACE 

a 

. 0013 

.0055 

. C051 

9. 

9. 

0 . 

FAS 02 90TL1»+Y +Z 

-» 

.0103 

.0018 

.0013 

0. 

0 . 

0 • 

PAS n? 80TL2,+Y +Z 


. 0 051 

.0041 

. 0021 

0. 

0. 

0. 

FAS 02 80TL3,-Y +Z 


.OCFl 

. 0925 

. 0921 

3. 

0. 

0. 

FAS 02 30TLI*,-Y +Z 


. 0 055 

. 0023 

. 00 03 

0. 

0 • 

0. 

FAS 02 sorts, -Y -Z 

Q 

.0^1-^ 

. 00 30 

. 0046 

0. 

0. 

9 . 

FAS 02 80TL6,-Y -Z 

10 

-• C 000 

. OGOl 

. 001*^ 

0. 

0. 

0. 

FAS/AN/OA IF, +Y 

11 

• 0 003 

.0^48 

-. cooo 

G. 

0. 

]. 

FAS/AN/OA IP, +Z 

1? 

-. 0 r.t3 0 

.0000 

. 0051 

G. 

0. 

0. 

PAS/AN/OA IF, -Y 

1 3 

• 00 30 

- . 09 00 

-. 0000 

0. 

0. 

0 . 

PAS/OA TP, -Y -Z 

14 

• 3 3 0 0 

.0018 

. 00 04 

0. 

0. 

0 . 

FAS/'A*'! IF, -7 


. 0 000 

. 09 0 2 

. 00 02 

0. 

0. 

0 • 

FAS/OA IP, 4-Y -Z 


. 0 001 

. 0300 

. 0002 

. 0448 

.0C02 

. 0 007 

AN TLINNEL/SHEAR W8 


. 3 0 0 3 

.0004 

• 0001 

• 1749 

. 0000 

. 0 002 

AM TUSNEL/STS IF 


. 0 33 0 

- . 00 06 

.0011 

. 2504 

-.0000 

-.0000 

MDA/STS ISTPPPACE 

19 

. 0 0 0 0 

- .PP07 

. 0001 

. 2021 

. 0001 

. 0 001 

MOA CONE/CYL ITRFC 


. 00 03 

. 00 04 

. 0018 

0 • 

0. 

0 . 

N2 tank, fY, LOWER 

?1 

. 00 02 

. 00 01 

.0153 

0. 

0 . 

0 . 

N2 tank, i-Y, JOPFR 


.0003 

.OOOR 

. 0204 

a. 

0 • 

3 . 

N2 TANK, fZ, lower 

?3 

. 0 3 0 0 

.0117 

. 0002 

0. 

0 . 

0 . 

N2 tank, +Z, 'JPOER 

?4 

. 0 003 

. 0010 

. 00G6 

0. 

G. 

0 . 

N2 TANK -Z, LOWPO 


.3 331 

. 0205 

. 0001 

0 . 

0. 

0 . 

N2 tank, -Z, upper 


. 0 003 

. 00 23 

. 0001 

. 0056 

. 90 00 

. 0 000 

CM, FWO FJLKHEAO 


. 3 0 0 3 

.09 19 

. QOOO 

. 90 25 

-.9030 

-.0000 

CM, APT qjLKHEAO 

?» 

.0003 

. 0905 

. 00 03 

. 3182 

. 00 9 1 

-.0000 

SM, FWO OJLKHEAn 

pq 

. lOOO 

. OC 0 3 

. 0014 

. 3341 

.0093 

-.0000 

SM, APT OJLKHEAO 

30 

. 0 3 0 3 

- . 00 0 1 

-. 0000 

3. 

0. 

0. 

LOWPP D latch, OA 

71 

.1000 

. 90 0 0 

. 00 43 

3. 

0. 

0 . 

LOWEP +Y TRiJNNION 

7'> 

-. 00 01 

. 90 45 

. 0010 

9. 

0. 

0. 

LOWER -Y TRUNNION 

33 

. OOQ^ 

• 0012 

. 0000 

0. 

0. 

0. 

FRPP PACKIGF C.G. 

74 

. 0 009 

. 00 00 

. 00 00 

0. 

0. 

0 • 

ATM PN 6,r IF,OUTR 


. nooo 

. 00 00 

. 00 01 

9. 

0. 

0 • 

ATM PN 4,5 TFjOUTR 


. 0 000 

. 00 00 

. 00 09 

0. 

0. 

0 . 

ATM PN 8,1 TF,OUTR 


. 0 coo 

• 0000 

. 0000 

9. 

0. 

0. 

atm PN 2,3 TFjOUTR 


. 00 00 

.0C02 

. 00 00 

0. 

0. 

0. 

ATM PN TP,INNR 

pQ 

. 3 0 0 3 

. 00 00 

. 00 00 

9. 

0. 

0. 

ATM PN 4,5 TF,TNNP 

uo 

. 3 0 00 

.0900 

. 00 00 

9. 

0. 

3 . 

ATM PN 8,1 IF , INNR 

41 

-. 00 00 

. 0000 

. QCiOG 

0. 

0. 

0. 

ATM PN 2,3 IFjTNNR 

4? 

. 0 003 

. 00 00 

. 0000 

• OCOQ 

-. 0 000 

-.0000 

CMC, >Y SIDE 

43 

. 0003 

. 00 00 

. 0009 

• 00 00 

-. 09 00 

• OGOC 

CMC, +Y SIDE 

44 

. 0 0 0 0 

. 00 0 0 

. 90 09 

. 00 00 

. 00 00 

. 0 000 

CMC, +X STOP 

4? 

. 0000 

. 00 00 

0. 

3. 

Q. 

0 . 

ATM SAS, =>N 1 

tiC, 

. 00 03 

. 00 00 

0. 

0. 

0. 

0. 

ATM SAS, PN 3 

li*^ 

. 0000 

. 00 00 

0. 

0. 

0. 

0. 

ATM SAS, PN 5 

4R 

-. 0300 

-.0000 

0. 

0. 

0. 

0 . 

ATM SAS, PN 7 

4q 

. 0003 

. 00 0 0 

. 0000 

. 00 91 

. 00 00 

. 0 000 

SPAR CENTER 


. 0 000 

• 000 1 

. 00 09 

• OGOl 

. 000 1 

. 0 000 

GRA/CAN CENTFR 

RLIM 

. n 3P0 

.072^ 

.0739 

.8192 

• 0013 

. 0013 
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TABLE A-43 ORBITAL CONFIGURATION MODAL SURVEY 

TEST MODES GENERALIZED MASS CONTRIBUTION SUMMARY 

TEST MODE NO. IPB TEST FREQUENCY = 12.87 HZ. 


COMPONENT 

GMC 

GHC 

GMC 

GMC 

GMC 


GMC 

NAME 

(nx) 

(OY) 

(OZ) 

(TX) 

(TY) 


(T2» 

9R/0HS SKIRT/IU/FAS 

.POni 

.0173 

.C185 

. 1 5 3 1 

.CO 13 


.0038 

S-FAS 02 TANKS 

. 0240 

• J 1 76 

. 23 96 

C. 

3. 

0 


HOA/STS/ AM 

. 0004 

.0407 

• C009 

.5413 

. L 3 3 8 


.0102 

6-AM M2 TANKS 

. 0004 


.0248 

0. 

C. 

0 


COMMAND/SEPV ICE MOD. 

.0011 

.'^644 

.0116 

.1336 

.CO 0 4 


.0036 

deployment ASSEMBLY 

.0014 

. 0131 

.0157 

C. 

0. 

0 


ATM-RACK ,CMGS,4-SAS 

.COCO 

.‘JQOl 

.0301 

.C3CC 

.cooo 


.003 0 

ATM-SPAR CENTER 

.0000 

.nan 

.oooc 

.C 30L 

.f002 

0 


ATM-GRA/CAN CENTER 

.0000 

• coco 


.oaor 

.(002 


.COOO 

SUM 

.0276 

. 24*59 

. 381? 

.6278 

. 03 29 


.C147 


TOTAL GM CONTRIBUTION FOR EACH COMPONENT 


BR/OWS SKIRT/IU/FAS .3810 
6-FAS 02 TANKS .3512 
MDA/STS/AM .5943 
6-AM N2 TANKS .1278 
COMMAND/SENVICE MOD. .1147 
DEPLOYMENT ASSEMBLY .0332 
ATM-RACK,CMGS,4-SAS .0031 
ATM-SPAR CENTER .CC03 
ATM-GRA/CAN CENTER .0C33 


TABLE A-44 MASS 


k-l^l 

SONTPIR’JTTOMS 3Y HEGREE OF Foc^Qoi 




mohe 

1ft R 

NO. 

663 

FREQUENCY = 12. 8T 

►jnnc- 

GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

NODE 

v»n^ 

(OX) 

(OY) 

(OZ) 

(TX) 

(TY) 

(TZ) 

OESCRIPTION 

i 

. 0 000 

.091? 

. 0001 

. 34G1 

. 3007 

• 0 004 

RASE RNG/OWS SKIRT 


-.0000 

-.0000 

. 0016 

. 3053 

-.3001 

. 0 000 

OWS/IJ INTERRACE 

7 

. 0 001 

. 90 0 2 

. 0098 

. 0C76 

.C0G7 

. 0 004 

TU/FAS INTERFACE 

/* 

• 0 T47 

. 0966 

. 0023 

3. 

C. 

0. 

FAS 02 90TL1,+Y 

S 

.0094 

. 9313 

0003 

Q. 

0. 

0. 

FAS 02 90fL2,4-Y 

s 

.001*^ 

.09 11 

• 0053 

0. 

0. 

0 . 

FAS 02 30TL3,-Y +Z 

T 

. 0''44 

-.0000 

.0013 

0. 

0. 

0. 

FAS n? botl4,-y +z 


.9^3^ 

• 0"'39 

. 0008 

3. 

G. 

0. 

FAS 02 3DTL5,-Y -Z 

q 

. 9 904 

. 0946 

-.0000 

0. 

0. 

3. 

FAS 02 30TL6,-Y -7 

10 

."*000 

. 99 0 0 

. 0041 

9. 

0. 

0 . 

FAS/AM/OA TF, +Y 

11 

. 0 r*Q3 

. 0060 

-.0003 

0. 

0. 

0 . 

fas/am/oa if, +Z 

1? 

. 0000 

. 33 0 0 

. 0024 

0. 

0. 

0. 

FAS/AM/9A IF, -Y 

1^ 

-. 0 003 

- . 90 00 

-. 0002 

3. 

0. 

0. 

FAS/OA IF, -Y -Z 

34 

. 9 0 0 0 

. 0900 

. COCl 

9. 

0. 

0 . 

FAS/AM IF, -Z 


.3900 

-.3000 

. 0006 

0. 

0. 

0. 

FAS/DA I“, +Y -7 

1- 

.0001 

.crifl 

. OOCO 

. 3347 

. 00 9 1 

.0 023 

AM TUNNEL/SHEAF W9 

1 

. 0 9 0 ? 

. 30 0 1 

. 00 03 

. 143Q 

. 000 1 

.0016 

AM TUNNEL/STS IF 


. 9 f^OO 

. 0DF6 

. 00 03 

. 2060 

.0397 

. 0 956 

MOA/STS IMTERFACE 

1 3 

.3 931 

.9321 

. 00 06 

. 1*^66 

• 3 0 0 4 

. 0 008 

MOA nONE/CYL ITRFC 

?G 

.9000 

. 0*^19 

. 00 04 

3. 

0. 

0 • 

N? tank, vY, lower 

?1 

. 9 9 3 ^ 

. 0P27 

. 0099 

0. 

0. 

0. 

N2 TANK, fY, UPPER 

?? 

-.3900 

. 09 26 

. 0139 

3. 

Q. 

0. 

N2 TANK, fZ, LOWER 

7 7 

. 0 9 0 0 

. 0061 

. 0001 

0. 

0. 

0. 

N2 TANK, +Z, UPPER 

^4 

. 3 900 

. 0120 

. 00 03 

n. 

0. 

3 . 

M2 tank -Z, lower 


. 0 90 0 

. n?74 

. 00 01 

3. 

0. 

0 . 

N2 tank, -7, UFPER 

?^ 

• 3 3 0 0 

-.0900 

. 00 0? 

. 00 36 

.0031 

. 0007 

CM, FWD RJLKHEAO 

7*^ 

. 9 9 30 

. 9422 

.0101 

. 3C 23 

.Qo:? 

.0018 

CM, AFT RJLKHEAO 


. Onos 

. 0348 

. 00 03 

. 0C8Q 

. 0 0 0 0 

. 0 00 3 

SM, Fwn RJLKHEAO 

7q 

. 0 9 3*^ 

. 91 74 

. 00 08 

.0188 

. 000 1 

. 0 00 8 

SM, AFT RJLKHEAO 


-.3301 

. 03 21 

. 00 06 

3 . 

0 . 

0 . 

LOWER 0 LATCH, OA 

^1 

. 0 9 3 ? 

- . 3029 

. G14? 

0 . 

0. 

0 • 

LOWEf +Y TPtJNNION 

77 

. 0 9 04 

.0120 

. C008 

0. 

0. 

0. 

LOWER -Y TRUNNION 

77 

. 9 036 

.09 19 

. 00 02 

0. 

0. 

0. 

ERFP PACKAGE C.G. 

^4 

. 0 3 00 

. 00 0 0 

. 00 03 

0. 

c. 

0. 

ATM PN 6,r TF,OUTR 

7C 

. 0 003 

. 03 03 

. 00 03 

0 . 

0 . 

0 . 

ATM PN 4,5 IF,0UTR 


. 0 00 3 

. 00 00 

. 00 00 

0. 

0 . 

0 . 

ATM PN 8,1 TFjOUTR 

7-> 

. 39 00 

. 03 00 

. 00 00 

3. 

0. 

3. 

ATM PN 2,3 TF,OUTR 


-.9903 

. 03 00 

. 00 00 

0. 

0. 

0. 

ATM PN 6,7 IF,INNR 


.0900 

. 09 0 0 

. 00 00 

0. 

0. 

0 . 

ATM PN 4,5 TF,INNR 

40 

. 3 0 03 

.0300 

. 0 0 D G 

0. 

0. 

0 . 

ATM PN 8,1 TF, INNR 

41 

. 3030 

. 0000 

. 0000 

0. 

3. 

3. 

ATM PN 2,3 IF, INNR 

!i 7 

.0 900 

. 00 00 

. 00 00 

. 00 00 

. 0 0 G C 

. 0 000 

CMG, -Y STOP 

47 

. 0300 

. 30 0 0 

• 00 00 

. 00 00 

. 30 30 

• GGOO 

CMC, +Y 5IOE 

44 

. 3 0 3 0 

.09 00 

. 00 00 

. 00 00 

. OGOQ 

• 0 000 

CMG, +x 5 I OF 

4F 

. 3 3 0 0 

. or 00 

0. 

0. 

3. 

0 . 

ATM SAS, 1 

4S 

. 0 000 

.0900 

0. 

3. 

0. 

0. 

ATM SAS, PN 3 

4"^ 

0 OOG 

-.3000 

0. 

0. 

0 . 

0 • 

ATM SAS, PN 5 

4*^ 

-. 9 003 

- . 00 00 

0. 

0. 

0. 

3 . 

ATM SAS, PN 7 

4 0 

. 0 30 0 

. 0 3 0 0 

. 00 00 

. 0 0 0 0 

. 30 0? 

. 0 00 0 

SPAR CENTER 


. 3000 

. 0000 

. 0000 

. 3000 

. 0002 

. 0 000 

GRA/CAN CENTER 

SUM 


.2459 

.Qftl? 

.6278 

. 00 29 

.0147 
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TABLE A-45 ORBITAL CONFIGURATION MODAL SURVFY 

TEST MODES GENERALIZED MASS CONTRIBUTION SUMMARY 


TEST MODE NO. IBA 


TEST 

FREQUENCY = 13 

.3C. HZ. 



COMPONENT 

GMC 

GMC 

GMC 

GMC 

GMC 


GMC 

NAME 

(nx) 

(DY) 

(OZ) 

(TX) 

(TY) 


(TZ» 

3R/0WS SKIRT/IU/FAS 

.0C02 

. 0117 

.036E 

.1304 

.10 0 5 


.0029 

6-FAS 02 TANKS 

.0023 

. one 

• C178 

0. 

0. 

0 


MOA/STS/ AM 

. 0006 

. 1268 

• 0172 

.(363 

.0359 


.0124 

6-AM N2 TANKS 

. CC04 

. 4473 

.0840 

0. 

0. 

0 


COMMAND/ SERVICE MOD. 

. 002P 

. 1507 

. 0611 

.0305 

.10 2 9 


.C109 

DEPLOYMENT ASSEMBLY 

.0010 

. 00 97 

. 00 35 

C. 

0. 

0 


ATM-RACK ,CMGS,4-SAS 

. 0000 

. 00 01 

• oooc 

.OOOC 

. 00 0 0 


. 00 0 0 

ATM-SPAR CENTER 

.0000 

. GOOC 

• ojor 

.10 0 4 

.1307 

0 


ATM-GRA/CAN CENTER 

.COSO 

.4000 

• Goor 

.(305 

.03 0 7 


.coco 

SUM 

.00 75 

. 7573 

• 1902 

.C081 

.0107 


.0262 


TOTAL GM CONTRIBUTION FOR 

EACH COMPONE 

BR/OWS SKTRT/IU/FAS 

. 0222 

6-FAS 02 TANKS 

.0311 

HDA/STS/AM 

.1693 

6-AM N2 TANKS 

.5316 

COMMANO/SCTVICE MOO. 

.2290 

DEPLOYMENT ASSEMBLY 

.0142 

ATM-RACK, CHGS,4-SAS 

.0101 

ATM-SPAR CENTER 

.0111 

ATM-GRA/CAN CENTER 

.0113 
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TABLE A-46 MftSS ''0NT='lpiJTinN'5 BY BEGREE OF FPEEGO'I 



T=:sT 

MonF 

19 A 

?UN NO. 

586 

FREOUENCY = 13. "^D 

N?nr 

GMn 

GMC 

GMC 

GMC 

GMC 

GMC 

NODE 

MO. 

(OX) 

( DY> 

(07) 

(TX) 

(TY) 

(T7) 

OESCRIPTION 

\ 

• 0 000 

. 0349 

. 00 07 

. 00 00 

. 3004 

• 0013 

BASE RNG/OWS SKIRT 

o 

. 0 000 

.^310 

. 0013 

. 30 01 

-.0001 

. 0 031 

OWS/TU INTERFACE 

7 

• 0 0 02 

. 3P25 

. 00 38 

. 000 3 

. 0032 

.0015 

lU/FAS I NT EFFACE 

4 

. 0 001 

. 000 1 

. 00C8 

0. 

3. 

0 . 

PAS 02 B0TL1, + Y +Z 

rr 

. 00 0 0 

. 0G16 

. 001“^ 

0. 

G. 

Q . 

PAS 02 B0TL2,*Y +Z 


. 00 2? 

.nC20 

. 00 48 

3. 

0. 

0. 

FAS 02 BOTL3,-Y +Z 

7 

-•0000 

.one 

. 0017 

3. 

0. 

a . 

FAS 02 BOrLi*,-Y +Z 

s 

. 0 000 

.0038 

. 0010 

0. 

0. 

0. 

FAS 02 BOTL?,-Y -Z 


. 0 GOO 

. 0318 

. GOBI 

0. 

0. 

0 . 

FAS 02 B0TL6,-Y -Z 

n 

-.0000 

.3000 

. 03 06 

0 . 

3. 

0 . 

FAS/AN/OA IF, +Y 

11 

-.0000 

.3307 

. 00 03 

3. 

0 . 

G . 

FAS/AN/OA IF, +7 

1? 

. 0 000 

. 03 09 

-. 0000 

3 . 

0. 

0. 

FAS/A>^/OA IF, -Y 

1 T 

. nooo 

-.3C00 

. 00 03 

3. 

0. 

0. 

FAS/DA IP, -Y -Z 

14 

. 0 000 

.0^14 

. 0000 

0. 

0. . 

0. 

FAS/AM IP, -7 

1- 

. 0 000 

. 00 0 2 

. 0004 

0. 

0 . 

G . 

PAS/BA IP , VY -Z 


. 0 000 

. 000 3 

. 0004 

. 00 06 

.0000 

. 0 007 

AM TUNNEL7 SWEAR W3 

I*’ 

. 0 001 

. 0071 

. 030? 

.00 11 

.0313 

.0317 

AM TUNNEL^STS IF 

IB 

. 0001 

.0424 

. C079 

. 30 2^ 

• C036 

.0100 

MOA/STS INTERFACE 

1^ 

. 0 0 04 

. B770 

. 0128 

. 001“^ 

. 00 0 9 

-.0000 

MBA CONE/CYL ITRFC 


. 0 n-0 0 

.4251 

.0182 

0. 

0 . 

0. 

M2 TAMK, 4-Y, lower 

?1 

. 0 BOO 

. 0013 

. 00 0'=? 

0. 

0. 

0. 

N? TANK , «-Y , UPPER 

?? 

. 0 0 0 1 

. 308 1 

. 0102 

0. 

0. 

0 • 

N2 TANK., +7, LOWER 


. 0 0 0 7 

. 00 00 

. CG41 

3. 

0. 

0 . 

N2 tank, Hf UPPER 

?4 

. 0000 

.3122 

. 00 07 

3. 

0. 

0 . 

N2 TANK -7, lower 


.0000 

. 0006 

. 00 06 

3. 

0. 

0 . 

N? TANK, -Z, UPPER 


. 0 0 31 

. 00 06 

. 00 37 

. 00 04 

.OCIO 

. 0 021 

CM, FW!D BJLKHEAB 


. 0 032 

• 1311 

. 0446 

-.0003 

. 30 07 

. 0 057 

CM, AFT BULKHEAD 

?B 

.0014 

. 0391 

. 00 22 

. 00 36 

.0001 

. 0 0 06 

SM, PNC BJLKHEAB 

?q 

. 031? 

. 3’’99 

. 0111 

. 00 0 0 

.3011 

. 0024 

SM, APT bulkhead 


-.0301 

. 00 89 

. 00 0^ 

3. 

0. 

0 . 

LOWEP B LATCH, BA 

71 

-.0001 

- . 0019 

. 00 36 

3. 

0. 

0 . 

LOWER +Y TRUNNION 

7? 

. OCOB 

. 00 25 

-.0007 

0. 

0 . 

0 • 

LOWER -Y TRUNNION 

77 

. 0 30 7 

. 0002 

. 00 01 

0. 

0 . 

0 . 

EREP PACKAGE C.G, 

?4 

. 0 000 

• 0000 

. O'OOO 

3. 

a. 

0. 

ATM PN 6,7 TF,OUTR 

7^ 

. 0 300 

. 00 00 

• 00 00 

0. 

0. 

0. 

ATM PN 4,5 IF,OUTR 

76 

. 0 00 0 

. 03 00 

. 00 00 

0. 

0. 

3. 

ATM PN e,l IF,OUTR 

7^ 

-. 0 0 0 0 

. 00 00 

. 0 0 00 

0. 

0. 

3 . 

ATM PN 2,3 TP,OUTR 

7B 

. 3000 

. 0000 

. 00 03 

0. 

0. 

3. 

ATM PN 5,7 IF,TNNR 

7q 

. 0 00 0 

. 30 00 

. 0000 

0. 

0. 

0. 

ATM PN 4,5 IF,INNR 

40 

. 0 000 

. 03 00 

. 00 00 

G. 

0. 

0. 

ATM PN 6,1 IFjINNR 

41 

. 0 0 00 

• 03 00 

. OOQQ 

3. 

0. 

0 . 

ATM PN 2,5 IF,TNNR 

4? 

. -3000 

. 00 00 

. 00 00 

. 90 00 

. 30 00 

• 0 000 

CMG, -Y SIDE 

47 

. 0000 

.0300 

. 0000 

• OOGO 

. 0000 

.0000 

CMG, +Y SIDE 

44 

. 0 030 

. 0000 

. OOQQ 

• 00 00 

• 00 00 

. 0 030 

CMG, +X SIDE 

4 *> 

. 0030 

. 0000 

0. 

3 . 

0. 

0. 

ATM SAS, =N 1 

46 

. 0 000 

. 33 00 

0. 

0. 

0. 

0. 

ATM SAS, =N 3 

47 

.onoo 

. 0300 

0. 

0. 

0. 

0. 

ATM SAS, =N S 

4B 

-. 0000 

-.0000 

0. 

0. 

0. 

0. 

ATM SAS, ON 7 

4q 

. 00 30 

. 93 00 

• 0003 

. 00 04 

. 0007 

• 0 000 

SPAR CENTER 

PQ 

. 0 0 3 3 

.0000 

• QOGQ 

. 00 05 

. 0007 

• GOOD 

GRA/CAN CENTER 

SliM 

. 007«^ 

.7673 

.190? 

.0081 

.0107 

. 0262 
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TABLE A-47 ORBITAL CONFIGURATION MODAL SURVEY 

TEST MOOES GENERALIZED MASS CONTRIBUTION SUMMARY 

TEST MODE NO. 20A TEST FREQUENCY = 13. 6B HZ. 


SOMPONE NT 

GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

NAME 

(OXJ 

(DY) 

(OZ) 

(TX) 

(TY) 

(TZ) 

3R/0VG SKIRT/IU/FAS 

.C007 

.0381 

. 00 87 

.C013 

.rool 

.0013 

6-FAS 02 TANKS 

. 0043 

• C145 

. 0137 

0. 

0. 

0 . 

MO A /STS /AM 

. OOlC 

. 0612 

.14 94 

.0005 

.0293 

.0019 

6-AM N2 TANKS 

.0040 

. 33 89 

. 15 19 

C. 

0. 

0 . 

COHMAM D/SERVICE MOO. 

.0019 

. 0367 

.16 65 

. 0 006 

.0063 

.4011 

OEPLOTMENT ASSEMBLY 

. 0003 

.•33 31 

.03 12 

0. 

0. 

0 . 

ATM-RACK ,CMGS,4-SAS 

. 0025 

. 0003 

.00 21 

.COOC 

.COOC 

.0000 

ATM-SRAR CENTER 

.COOC 

.03 06 

.00 or 

. C 3 1 L 

.C065 

0 . 

ATM-GRA/CAN CENTER 

. 00 01 

. 00 00 

.G301 

.C314 

. 00 54 

.0012 

SUM 

.0148 

.4335 

.49 36 

.0049 

.G475 

.0056 


TOTAL GM CONTRIBUTION FOR EACH COMPONENT 


BR/OWS SKIRT/IU/FAS 

.020 2 

6-FAS 02 TONKS 

.0324 

MDA/STS/AM 

.2433 

6-AM N2 TAIfKS 

.464 9 

COMMAND/SERVICE MOO. 

.2133 

DEPLOYMENT ASSEMBLY 

.0046 

ATM-RACK, Cf»GS,4-SAS 

.0050 

ATM-SPAR CENTER 

.0081 

ATM-GRA/CAH CENTER 

.0082 



TABLE A-48 


A-51 

G-‘)Tf5ALi:ED “ASS ^ONTPIPUTIOME PY DEGREE OE FREEG01 
Tce;j Mnnc J>3fi !?IJK) NO, p.?'’ FPEOUENCY = 13.63 



GM7 

GMC 

GMC 

GMC 

CMC 

GMC 

M09E 

viO. 

(OX) 

(OY) 

(H7) 

(TV) 

(TY) 

(T7) 

OESCRIPTTON 

1 

.0 03? 

. 33?7 

. 0357 

. 00 03 

. 00 3 1 

. 00 39 

BASE RNG/9WS SKTPT 

2 

.3^00 

.0''07 

. 0011 

. 00 05 

-.0000 

-.0000 

nws/TU interface 


.0000 

.0C14 

. 0017 

. 00 0 4 

-.0000 

. 0 005 

TU/FAS interface 

4 

. nnoi 

.3003 

. 00 02 

0. 

0. 

0. 

^AS 02 30TL1,4«Y +Z 

r 

.0007 

. nriG 

• 00 37 

0. 

0. 

0. 

FAS 02 B0rL2,+Y +Z 

n 

.00?? 

.3027 

. GO 12 

G. 

0. 

0. 

FAS 0? 90TL3,-Y +Z 


. r 1 1 

. C'TIO 

. 0 0 47 

0. 

0. 

0 . 

FAS 0? 90TL4,-Y +Z 


-.0000 

. 0350 

-. 0000 

Q • 

0. 

0 . 

'"AS 0? 90TL5,-Y -Z 

q 

. 0 001 

.007^ 

. QG37 

3. 

0. 

a. 

FAS 02 30TL6,-Y -Z 

n 

-.0001 

.3005 

-. 0000 

0. 

0. 

0 . 

FAS/AM/9A IF, 4Y 

11 

. 0 0 3 ? 

- . 3 0 0 0 

. 00 01 

0. 

0. 

0. 

FAS/AM/9A IF, +Z 

1? 

. 0 0 0 3 

. 33 17 

. 00 00 

0 . 

0 . 

3 . 

»^AS/AM/9A IF, -Y 

17 

. 3 0 0 3 

. 30 0 2 

. 00 01 

3. 

0. 

0 . 

*^AS/OA 1=“, -Y -Z 

14 

.0^0? 

. 0"1? 

. 0001 

0. 

3. 

0 . 

f^AS/AM -7 


.0030 

. 00 01 

. 00 07 

3 . 

0. 

0. 

FAS/9A T“, ♦•Y -Z 


. 0 3 0 0 

.33 10 

. 00 6? 

- . 0 Q 0 G 

.0012 

. 0 0 0 2 

AM TUMNEL/SHEAR WB 


.3 00? 

.0113 

. 0017 

. 3G 07 

• 3077 

. 0 00 0 

AM TUNNEL/STS if 

1 7 

. 0 3 3 7 

. 3?74 

. 031"^ 

. 3C 04 

. 3197 

.0018 

MOA/STS T>ITF^«^ACE 

iq 

. 0 3 34 

.0255 

. 110? 

-.0006 

. 0G46 

-.0000 

MHA cone/:yl itpfc 


. 0 30<S 

. ?^37 

. 0256 

0. 

0 . 

3 . 

M? TA-^K, fY, LOWER 

?i 

. 3 COl 

. 3?61 

. 00 0? 

0. 

0 . 

0. 

N2 TAnJK, fY, UPPER 


.3307 

.3049 

. 0096 

0. 

0. 

0. 

N2 TANK, fZ, LOWER 

?7 

. 0 3iq 

. 30 0 1 

. 0127 

0 . 

0 . 

Q • 

N2 TANK, 4-Z, UPt^ER 

?4 

. 3 30? 

.0071 

. 0^0? 

0. 

3. 

<3 • 

N2 TAMK -Z, LOWER 

?=; 

.0304 

.0309 

. 0171 

3 . 

3. 

0 . 

M2 TANK, -7, UPPER 


-.0301 

. OC 05 

. G166 

. 3C Cl 

. 00 74 

. 0 0 07 

CM, FWO bulkhead 


. 0 0 ? Q 

. P?47 

. 1074 

. 0 0 0 0 

.3017 

. 0 00 1 

CM, A^^T BULKHEAD 


. 0 3 3 0 

. 3021 

. 0356 

. 00 oc 

. 0 0 05 

-.0000 

SM, Fwo bulkhead 

p p 

. :• 3 3 1 

. 0^97 

. 0 769 

. 0GQ7 

.0311 

. 0 0 34 

SM, AFT bulkhead 


. 3303 

. 3P?9 

0000 

0. 

0. 

9 . 

LOWFf^ D LATCH, DA 

71 

. 3 33 1 

- . ^^C35 

. 0 0 14 

0. 

0. 

1 . 

LDWEP +Y TRUNNION 

T'P 

. 3 3 0 ? 

- . 3 

-. 0002 

0. 

0 . 

Q . 

LOWFP -Y TRUNNION 

77 

. 0 0 30 

. 03 0 0 

. 00 00 

0. 

0 . 

0 . 

EPEP PACKAGE C.G. 

74 

.3003 

. 03 00 

. 00 0? 

0. 

0 . 

0 . 

ATM PN 6,7 TF,,OUTR 

•?c: 

. 0 333 

. P^'OO 

. 00 07 

0. 

0. 

0. 

atm PN 4,5 IF,OUTP 

7<S 

. 3 0 00 

.3^00 

. OOCl 

0. 

0. 

0 • 

ATM ON 8,1 IF,OUTR 


. 0 303 

. 33 0 0 

. 00 02 

0. 

0. 

0. 

ATM PN 2,3 IF,OUTR 


. 0 n G 4 

. 03 0 1 

. 00 04 

0. 

0. 

0. 

ATM PN 6,7 IF, INNR 


. n TGS 

-.3300 

. 00 01 

3. 

0. 

0. 

ATM PN 4,3 IF, INNR 

40 

.0007 

-.3301 

• 00 00 

0. 

0. 

0 . 

ATM PN 7,1 IF, INNR 

41 

. 0 0 04 

.0002 

. COOl 

0. 

0. 

0. 

ATM PN 2,7 IF, INNR 


.3 331 

. nooo 

. 00 03 

-.0000 

. 00 03 

. 0 000 

CMG, -Y SIDE 

47 

. 0 3 31 

. 30 00 

. 00 00 

. OQOC 

.0000 

• OQOC 

CMG, +Y SIDE 

44 

. 3 3 3 1 

. 00 0 0 

. 00 01 

. 00 00 

. 00 00 

• OQOO 

CMC, +X SIDE 

UP, 

. 0 3 3 3 

. 03 0 0 

0. 

0. 

0 . 

0 . 

ATM SAS, ?N 1 

4Pv 

. 3 003 

. 000 0 

0. 

0. 

3. 

0 . 

ATM SAS, ?N 3 

47 

• 3 303 

. 00 00 

0. 

0. 

0. 

0 . 

ATM SAS, ?N 5 

4« 

. 0 00 3 

. 03 00 

0. 

0. 

0. 

0. 

ATM SAS, ?N 7 

vq 

. 0 000 

. 00 06 

. 0000 

. 0010 

.0C65 

. 0 000 

SPAc> CENTER 

FO 

. 0 301 

..OOCO 

. 0001 

. oc 14 

. 0054 

• 0012 

goa/can center 
* 

JM 

.0147 

.4335 

.4936 

. 0 349 

.0475 

. 0056 
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TABLE A-49 ORBITAL CONFIGURATION MODAL SURVEY 

TEST MOOES GENERALIZED MASS CONTRIBUTION SUMMARY 


TEST MODE NO. 21A 


TEST 

FREQUENCY • 14 

.55 HZ. 


COMPONENT 

GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

NAME 

(OX) 

(OY) 

(OZ) 

(TX) 

(TY) 

(TZ> 

3R/0H5 SKIRT/IU/FAS 

.0001 

.0123 

.O’) 32 

.C1CC 

. lO 3 1 

.0005 

6-FAS 02 TANKS 

.0C25 

. 0058 

.00 78 

0. 

1. 

0 . 

MOA/STS/AM 

. 0000 

. 1102 

.04 00 

.C216 

.0341 

.0160 

5-AM M2 TANKS 

.0023 

.5918 

.0310 

c . 

0. 

3 . 

COMMAND/ SERV ICE MOD. 

.0027 

.1168 

.02ir 

.1356 

.CD 13 

.0374 

OEPLOTMENT ASSEMBLY 

. 0001 

-. 3001 

. 0045 

D. 

G. 

0 . 

ATM-RACK ,CMGS»4-SAS 

.0002 

.C301 

.00 03 

.C10C 

• roGO 

.0000 

ATM-SPAR CENTER 

. 0003 

. 0000 

. 03 0C 

.me 

• C0C3 

0 . 

ATM-GRA/CAN CENTER 

.0000 

.U3C1 

.0001 

.C3C1 

.0104 

.0000 

3UH 

.0079 

. 82 69 

.10 80 

.C-273 

.C061 

.0239 


TOTAL GM CONTRIBUTION FOR EACH COMPONENT 


BR/OWS SKTRT/IU/FAS .0063 
6-FAS 02 TANKS •0161 
MOA/STS/AM .1919 
6-AM N2 TANKS .6251 
COMMAND/SERVICE MOD* .1547 
DEPLOYMENT ASSEMBLY .CC44 
ATM-RACKTd>fGS,4-SAS .0116 
ATM-SPAR CENTER .0003 
ATM-GRA/CA« CENTER .0007 
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TABLE A-50 ';=:*J'^orlTZEO mass SONTRiniJTTONS RY DEGREE OF FREEOOi 



T^^sr 

MOn£ 

21 A 

^UN NO. 

633 

FPEDUENCY = 14.55 

NOO'=’ 

GMH 

GMC 

GMC 

GMC 

GMC 

GMC 

MODE 


(OX> 

(DY) 

(D7) 

(TX) 

(TY) 

(T7) 

DESCRIPTION 

1 

. OOGO 

.0104 

. 0023 

-.3000 

. 0000 

. 0 00? 

RASE ^NG/DWS SKIRT 

0 

• OGoa 

%O0O4 

« 00 01 

• 00 00 

-.0000 

-.0000 

OWS/T’J INTERFACE 


. 0 G 1 a 

. 0008 

. 0007 

• 00 00 

. 0001 

. 0003 

tu/fas interface 

4 

• Goa2 

♦ 0114 

♦ 00 05 

0. 

0. 

0. 

FAS 02 B0TL1,+Y +Z 

5 

.0010 

. 00 0 ? 

. 0018 

0. 

0. 

0 . 

FAS 02 80TL2,+-Y *Z 


.0007 

♦ 0014 

. 001*^ 

3. 

0. 

0. 

FAS 02 R0TL3,-Y +Z 

T 

.001? 

.0001 

.0011 

0. 

3. 

0. 

FAS 02 R0TL4,-Y +Z 


. 0 00? 

• 0C?5 

. 00 04 

0. 

9. 

0 . 

FAS 02 gOTL5,-Y -7. 


.0000 . 

.0002 

♦ 0025 

0. 

0. 

0. 

FAS 02 ROTLC-.,-Y -Z 

ir 

•.0110 

♦ QOCO 

0000 

0. 

0. 

0. 

FAS/AH/OA IF, +Y 

11 

.0 000 

. 00 04 

. 00 00 

0. 

0. 

0. 

FAS/AM/DA ip, +-Z 

\z 

0 '^OO 

. 00 01 

♦ 0001 

0. 

0. 

3 • 

FAS/AM/DA IF, -Y 

1 3 

-.0 000 

.O'^Ol 

. 00 01 

0. 

Q . 

3. 

FAS /DA IF, -Y -Z 

} 4 

.0 000 

♦ 0001 

. 0000 

0. 

0. 

0. 

FAS/AM TF, -Z 

I*" 

.0000 - 

. 00 0 0 

. 30 00 

0. 

G . 

0 . 

FAS/DA IF, +Y -Z 


.0100 

.10 0 0 

. 00 01 

. 0 0 3? 

. QOCl 

. 0 00 3 

AM TUNNEL/SMEAP hr 

1^ 

. 0 00 0 

♦ 0 1 6 

. 0013 

. 00 90 

. 0005 

• 0 026 

AM TUNNEL/STS IF 

1 

. 0 000 

. 0?'‘^4 

• 0153 

♦ 0054 

. 0030 

.0 127 

MDA/STS IMTERFflCE 

1'^ 

. 0 000 

♦ nfi3? 

. 0237 

. 00 39 

. GG04 

. 0 09'^ 

MOA COME/DYL ITRFC 

?C 

.0107 

.0015 

♦ 0*0 35 

0% 

0. 

3. 

N2 TAMK, <-Y, LOMFR 

?1 

. oni<5 

• ®^?64 

. 0019 

0. 

0 . 

0 . 

N2 TANK, 4-Y, UPPER 

2? 

. 0 001 

♦ 1'='83 

. 0000 

3. 

0. 

0. 

N2 TANK, ¥7, LOWER 

?7. 

. 0001 

. 0107 

. G231 

0 . 

0. 

0. 

N2 tank, +Z, upper 

?4 

. 0 00 1 

♦ 00 30 

. 0018 

0. 

0. 

0 . 

M2 TANK -7, LOWER 

pc 

.010? 

. 00 ?0 

. 00 05 

0. 

0. 

0 . 

N? TANK, -Z, UPPER 


. 0 0 0 1 

. oof^e 

♦ 00 2? 

. 00 05 

. 0005 

. 0 027 

CM, FWD RJLKHEAD 


-.0^10 

. 0"^97 

. 0114 

♦ 00 09 

. 0005 

.0036, 

CM, AFT RJLI^HEAD 


.0 114 

. 005 0 

. 00 2? 

.0013 

. 0 00 1 

. 0 005 

SM, Fwo RJLKHEAD 

?o 

.001? 

. 0?53 

♦ 005? 

. 00 ?9 

. 00 00 

. 0 005 

SM, AFT RJLKHEAD 

?n 

. on 1 - 

. 00 0 3 

0003 

0 . 

0. 

3 • 

LDWFd n LATCH, DA 


-.0 001 

. 0001 

. 00 07 

0. 

0. 

0 . 

LOWEP +Y TPUNNION 

?? 

. 000 1 

. 000 1 

. 0037 

0. 

0. 

0. 

LOWFP -Y rpUNNJiON 


. 0 0 00 

♦ 0001 

. GOOD 

0. 

0. 

0 . 

EPEP PACKAGE C.G, 

34 

. 0 0 00 

.0100 

0000 

Q. 

Q. 

0 . 

ATM PN 6,/ TF,OUTR 


-.0000 

. 00 00 

. 00 00 

0. 

0. 

0. 

ATM PN 4,5 TF,OUTR 


-. C 000 

. 00 00 

. 00 0? 

0. 

0. 

0. 

ATM PN 8,1 TF,OUTR 

77 

. 0000 

. 00 00 

. 00 00 

0. 

9. 

0 . 

ATM PN 2,3 TF,OUTR 

7° 

. 00 03 

. 00 0 0 

-. 00 00 

0. 

0. 

0 • 

ATM PN 6,7 IF,INNR 

7^ 

. 0 0 00 

. 00 00 

0000 

0. 

0. 

0 . 

ATM PN 4,5 IF.INNR 

LO 

.0001 - 

. 00 00 

. COOQ 

0. 

0. 

0. 

ATM PN 3,1 IF,INNR 

41 

. 0 000 

.0100 

♦ 00 00 

0. 

0. 

0. 

ATM PN 2,3 IF,TNNR 

4? 

. 0000 

.0000 

-. cooo 

. 00 00 

. 00 00 

. 0 000 

CMG, -Y SIDE 

47 

. 0 000 

.0000 

. 0000 

• 00 00 

. 0 000 

. 0 000 

CMG, +Y SIDE 

44 

. 00 00 

. 000 0 

. 00 00 

-.0000 

. 0000 

• 0 000 

CMG, tX SIDE 

U«> 

-.0003 - 

.0000 

0. 

0. 

0. 

0. 

ATM SAS, PN 1 

4Pv 

. 00 00 

. 0000 

0. 

0. 

0. 

0. 

ATM SAS, PN 3 

4^ 

. 0000 

. 0000 

0. 

0. 

0. 

0 . 

ATM SAS, PN 5 

UP^ 

. 0 0 00 

. 0000 

0. 

0. 

0. 

0. 

ATM SAS, PN / 

UQ 

. 0 000 

. 000 0 

. 0000 

. 00 00 

. 0003 

. 000 0 

SPAR CENTER 

*^0 

. 0 0 0 0 

. 0001 

. 0001 

. 00 01 

. 0304 

• 0 000 

gra/can center 


— — - - 

— - — - 

— -- - 

- - — - 

- — - • 




. n07Q 


.1080 

.G?73 

.0051 

. 0239 
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TABLE A-51 ORBITAL CONFIGURATION NODAL SURVEY 

TEST MODES GENERALIZED MASS CONTRIBUTION SUMMARY 


TEST MODE NO. 22B 


TEST 

FREQUENCY = 15 

• 

fsl 

X 

u. 

. 



COMPONENT 

GMC 

GMC 

GMC 

GMC 

GMC 


GMC 

NAME 

(0X» 

(OY) 

(OZ) 

(TX) 

(TY) 


(VZ) 

BR/OHS SKIRT/IU/FAS 

.0010 

• C108 

.0119 

.C051 

.0029 


.0048 

&-FAS 02 TANKS 

. 13 26 

• C593 

.0686 

0. 

0. 

0 


MOA/STS/AM 

.0002 

• 1203 

.015A 

.D75f 

.09 51 


.0295 

6-AM N2 TANKS 

. 0002 

• 1360 

.10 81 

0. 

0. 

0 


COMMAND/SERVICE MOD. 

.0023 

.1155 

. 02 36 

.C108 

.0097 


.0102 

DEPLOYMENT ASSEMBLY 

.C138 

• C26C 

. G048 

0. 

0 . 

0 


ATM-RACK,CMGS,4-SAS 

. 0002 

• Doai 

. 03 02 

. 030C 

.09 0 0 


.000 0 

ATM-SPAR CENTER 

. 0000 

• ;00G 

-.0000 

.C321 

.0000 

0 


ATM-GRA/CAN CENTER 

.0001 

.0001 

. 33 0C 

.0328 

.00 9 0 


. 00 00 

SUM 

.15 0 3 

.4681 

. 23 27 

.0957 

.09 88 


.0445 


TOTAL GM CONTRIBUTION FOR 

EACH COMPONE 

BR/OWS SKIRT/IU/FAS 

.0364 

6-FAS 02 TtNKS 

.2606 

MDA/STS/AH 

.2455 

6-AM N2 TAWKS 

.244 3 

COMMAND/SERVICE MOD. 

.1630 

DEPLOYMENT ASSEMBLY 

. 044 6 

ATM-RACK,CffGS,4-SAS 

. 9004 

ATM-SPAR CENTER 

.0021 

ATM-GRA/CAI4 CENTER 

.0030 


I 


TABLE A-52 Grvjs’OBLT^E':' MBS'? CoVl^i^IBUTION<: BY DEGREE OF CREEDOI 



T^ST 

MpHE 

22 P 

9UN NO. 

654 

FREDUEMCY = 15.43 



GMC 

GMC 

GMC 

GMC 

GMC 

NODE 

^JO, 

(DX) 

(DY> 

(07) 

( TX) 

(TY) 

(TZ) 

RESCRIPTION 

1 

• 0000 

.0301 

. 0031 

. 0048 

.0016 

.0039 

9flSF RNG/DWS SKIRT 


-• 0000 

. 0^24 

. 0028 

• 00 01 

. 0008 

. 0009 

OWS/TU TNTEPFftCE 

X 

. 00 04 

.ocia 

. 0038 

. 00 02 

. 00 05 

-.0000 

lU/FAS interface 

u 

.009^ 

.0138 

. 0075 

3. 

0 . 

G. 

FAS 02 90TL1,+Y +Z 

* 

. 04Q6 

. 0062 

. 0150 

G. 

0. 

Q. 

FAS 02 90TL2,+Y +Z 

5 

.0008 

. 00 09 

OOCO 

0. 

0. 

3. 

FAS 02 BOTL3,-Y +Z 

7 

.0024 

- . 0000 

. 0021 

0. 

0. 

0 • 

FAS 02 90TL4,-Y +Z 

Q 

.0426 

.0180 

. 0166 

3. 

0. 

0. 

FAS 02 90TL6,-Y -Z 

Q 

.0763 

.0184 

. 0274 

3. 

0. 

0. 

FAS 02 90TL6,-Y -Z 

1? 

. 0 00? 

.0004 

-. 0000 

3. 

3 . 

0 . 

FAS/AM/DA IF, +Y 

11 

. 0 002 

. 0^12 

. 0016 

0. 

0. 

0 . 

FAS/AM/OA IF, +Z 


. 0001 

.0027 

. OOIT 

3. 

0. 

0 . 

FAS/AM/OA IF, -Y 

13 

-.0000 

.0316 

-. 0013 

0. 

0. 

0. 

FAS/DA -Y -Z 

1 ^ 

.0 001 

. 0006 

. coot 

3. 

0. 

0 . 

FAS/AM TP, -7 


. 0 000 

. 00 00 

. 00 03 

0. 

0. 

0 . 

FAS/OA IF, +Y -Z 

1 ^ 

. 0 ''OO 

. OC-62 

. 00 21 

. 007^ 

. 3G30 

. 0 001 

AM TUNNEL/SHEAR WB 

1“" 

.0000 

. 0-"46 

. 0064 

. 3259 

.0012 

.0 069 

AM TUNNEL/STS IF 

1 P 

. 0 0 0 1 

. 0093 

. 00 00 

. 0251 

. 0021 

.0211 

MOA/STS IMTFRFACP 

i Q 

. 0 00 0 

. 1003 

. 0068 

. 3162 

.00 17 

. 0 314 

MPA cone/dyl itrfc 

20 

. 0 000 

. 0047 

. 0172 

0. 

0 . 

3 . 

N2 TANK, fY, LOWER 

21 

.0001 

.0730 

. 0110 

3. 

n . 

3 . 

N2 tank, fY, JOPER 


. Q 000 

. 0417 

. 00 05 

3. 

3 . 

0 . 

N2 TANK, ^-7, LOWER 

*>3 

. 0 000 

. 0:^02 

. C 1 8 3 

G. 

0 . 

G . 

N2 TANK, fZ, UPPER 

2^ 

. 0 00 1 

. 0261 

. 0366 

0 . 

0 . 

3 . 

N2 TANK -7, LOWER 

?cr 

. oroo 

. 00 0 2 

. G24? 

3. 

0 . 

0 . 

N2 TANK, -Z, UPPER 

?‘=‘ 

. 0 0 0 0 

. C260 

. 0047 

. 00 22 

. 00 04 

. 0 038 

CM, F^O 9JLKHEA0 

2"^ 

-.0000 

. 067? 

.0173 

.3044 

. 00 :? 

. 0057 

CM, APT BJLKHEAO 

28 

.0018 

.00 12 

. 00 01 

. 0 0 0 ? 

-.0000 

. 0 004 

SM, FWD BJLKHEAO 

?Q 

. 0 0 08 

. 0211 

• 0017 

. 00 41 

.0031 

. 0 0 0 7 

SM, AFT BJLKHEAO 

0 

. 0 0 34 

.0-^01 

. 00 00 

3. 

0 . 

0 . 

lower d latch, da 


.0100 

- . 0006 

. 0063 

0. 

0. 

0. 

lower TRUNNION 

?2 

. 0 0 71 

-.0338 

-• 0014 

3 . 

0 . 

0 . 

LOWER -Y TRUNNION 

77 

. 0007 

. 00 0 2 

. 00 02 

3. 

0. 

0. 

ER£P PACKAGE C.G. 

74 

. 0 noo 

. 00 00 

. 00 01 

0. 

0. 

0. 

ATM PN 6,7 TF,OUTR 

7r 

-. 0000 

. OOCO 

. 00 00 

0. 

0. 

0. 

ATM PN 4,5 IP,OUTP 

7C. 

. 0 000 

. 00 0 0 

. 03 00 

0. 

3. 

0 . 

ATM PN 8,1 TF,OUTR 

7T 

. 3 00 0 

. 00 0 0 

• 00 00 

0. 

0. 

3. 

ATM PN 2,3 TF,OUTR 

7« 

. 0 0 00 

. O'^OO 

. 00 03 

0. 

0. 

0 . 

ATM PN 6,7 IF,INNR 


. 0 000 

. 3P00 

. 00 00 

3. 

0. 

0. 

ATM PN 4,5 IF, INNR 

uo 

. 0 0 30 

.0300 

. 0000 

0. 

0. 

0 . 

atm PN 3,1 TF,INNR 

41 

. 0300 

.0000 

. OOOG 

0. 

0* 

0. 

ATM PN 2,3 IF, INNR 

4? 

. nooo 

.0000 

. 00 03 

. 00 00 

. 00 0 0 

. 0000 

CMG, -Y SIOE 
CMG, +Y 5TOE 

47 

. 0 030 

. 0 3 0 0 

. 00 00 

-.3000 

. 30 0 0 

. 0 000 

44 

.0^00 

. 00 0 0 

. 00 00 

- . 0 3 0 0 

. 00 00 

. 0 000 

CMG, +X 

Ut^ 

-.0000 

- . 00 00 

0. 

J • 

0 . 

G . 

ATM SAS, ^N 1 

4A 

. 0 033 

.3^00 

0. 

0. 

0. 

3. 

ATM SAS, ^N 3 


.0003 

. 00 0 0 

0. 

3. 

Q. 

3 . 

ATM SAS, ^N ? 

48 

. 0 0 0 0 

. 000 0 

0. 

0. 

0. 

0 . 

ATM SAS, PN 7 

4Q 

. 000 3 

. 00 0 0 

-• 0000 

. 00 21 

. 00 03 

. 0 000 

SPAR center 

r 0 

. 0 0 0 1 

• 0001 

. 0003 

. 0C28 

• 0 G 0 0 

. 0 000 

GRA/CAN CENTER 

SUH 

.18 0 7 

.4681 

.2327 

.3957 

. 0386 

. 0445 




A-56 


TABLE A-53 ORBITAL CONFIGURATION MODAL SURVEY 

TEST MODES GENERALIZED MASS CONTRIBUTION SUMMARY 


TEST MODE UO. 22A 


TEST 

FREQUENCY = 15 

.re HZ. 


COMPONENT 

GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

NAME 

COX) 

(OY) 

(DZ) 

(TX) 

(TY) 

(TZ) 

3R/0WS SKIRT/IU/FAS 

.0039 

.0111 

.9166 

.ni2 

.ClOO 

.0054 

6-FAS 02 TANKS 

.230 9 

. 0753 

.0449 

0. 

G. 

0 . 

MO A /STS/ AM 

.00 30 

. 1061 

.05 92 

.ClCC 

.0225 

.0165 

6-AM N2 TANKS 

.0011 

.G17C 

.0747 

0. 

0. 

0 . 

COMMANO/SERVICE MOD. 

.0113 

.15 46 

.03 40 

.C226 

.t056 

.0158 

3EPL0TMENT ASSEMBLY 

.0192 

. C183 

. 00 15 

C. 

0. 

0 . 

ATM-RACK,CMGS,4-SAS 

.0013 

.0022 

.03 11 

• C 3 0 C 

.noo 

.0000 

ATM-SPAR CENTER 

.0002 

.0000 

. 0000 

.C306 

.C307 

0 . 

ATM-GRA/CAN CENTER 

.C003 

. "002 

.0301 

• cone 

.0307 

.0002 

SUM 

. 2703 

. 3849 

.23 22 

.1*352 

.C395 

.C379 


TOTAL GM CONTRIBUTION FOR 

EACH COMPONE 

BR/OWS SKIRT/IU/FAS 

.0474 

6-FAS 02 TANKS 

.3511 

MOA/STS/AM 

.2173 

6-AM N2 TANKS 

.0923 

COMMANO/SCTVICE MOO. 

.2437 

DEPLOYMENT ASSEMBLY 

.3390 

ATM-RACK,CMGS,4-SAS 

.0C47 

ATM-SPAR CENTER 

.0C15 

ATM-GRA/CAN CENTER 

.0023 



TABLE 

A- 54 ^,c; 

.jcDftLTTED MASS S 

A-57 

ONTRIBUTIONS TY 

OEGREE 

OP FPEEOOi 



Monr 

2? A 

-3UN NO. 

506 

PRFOUSNCY = 


GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

N03F 


( OX) 

(OY) 

(07) 

(TX) 

(TY) 

(TZ) 

DESCRIPTION 

1 

.3033 

. 0^03- 

. 00 35 

. 0012 

.0068 

. 0 044 

9ASE PNG/3WS SKIPT 

2 

-.OOGl 

. 0038 

. C335 

• 30 00 

.0021 

. 0 009 

OWS/TU INTERFACE 

? 

. C310 

. 00 34 

• 00 22 

-. OGQO 

.0912 

. 0 001 

TU/faS INI erface 

4 

. 0085 

• "174 

. 0052 

3. 

G. 

0. 

FAS 02 90rLl,+Y +Z 


. 0831 

. 0C55 

.0175 

0. 

3. 

Q . 

FAS 02 9nTL2,+Y +Z 

Cj 

. OOOl 

. 0"06 

. 0319 

0. 

0. 

3 . 

FAS 02 S0rL3,-Y +Z 

7 

.0146 

-.ocoo 

. 0081 

0. 

0. 

0. 

FAS 02 90rL4,-Y +Z 


.0739 

. 0379 

. 0121 

3. 

0. 

3 . 

FAS 02 90TL^,-Y -Z 

0 

. 0^38 

.0139 

. 00 01 

Q. 

0. 

0 . 

FAS 02 sorts, -Y -Z 

13 

.0 303 

- . 0001 

. 00 06 

3. 

0. 

G. 

FAS/AM/Oa IC-, -i-Y 

11 

• 0 00 ^ 

. 00 29 

. 0019 

3. 

0. 

0. 

FAS/&M/OA IF, +7 

1? 

. 0 0 01 

. 00 07 

. 0042 

0. 

0. 

0. 

FAS/AM/OA if, -V 

1 T 

. 0 0 00 

-.0313 

. 00 06 

0. 

0. 

0 . 

FAS/OA I-, -Y -Z 

14 

.0^01 

. 0910 

. 00 01 

3. 

0. 

0 . 

FAS/AM IF, -7 

1^ 

. 0 0 0 3 

- . 09 00 

. 00 01 

3. 

0. 

0 . 

FAS/OA I-, +Y -Z 

1- 

. 0 0 3 7 

. 00 0 2 

. 00 32 

. 0014 

.ocoo 

. 000 0 

AM tunnel/smear WB 

1“^ 

. 0 0 04 

. 0':o2 

.0042 

. 0045 

. 0042 

. 0 0 30 

AM THNINEL/STS if 

IP. 

. n‘oi2 

. 0235 

. 00 03 

. 00 21 

.3129 

.0132 

MOA/STS T^4T ACE 

1'^ 

.0 312 

. 0P22 

. 0513 

. 00 21 

.0365 

. 0 00 ? 

MOA cone/::yl itpfc 

?3 

. 0 3-06 

. 00 00 

.011=: 

0 . 

0. 

3 • 

M2 tank, fY, LOWFP 

?1 

. 0 031 

.0900 

. 0079 

0. 

0. 

0 . 

M'2 TANK, fY, IJPPFP 

?? 

. 3 00 1 

. 0076 

. 0014 

0. 

0. 

0 . 

N2 TANK, f 2 , LOWER 

^3 

. 0 0 3 0 

.0082 

.0105 

0. 

0. 

0 . 

N2 tank, +7, JPPER 

:?4 

. 0 00 3 

• OHIO 

. 01^3 

G. 

0. 

3. 

M2 TANK -7, LOWER 

?'* 

. 0 0 02 

. 00 0 1 

. 0243 

0. 

G. 

0. 

M2 tank, -7, JDPER 


. 0 045 

. 0061 

. 0001 

. 00 82 

. OCl? 

.0050 

CM, Fwn BJLKMEAO 


-.0000 

. 0^62 

. 00 01 

. 0 3 8 0 

-. 00 0 0 

.0052 

CM , Ar T BJLKHEAO 


. 3 04q 

.0148 

. 00 04 

. 00 0 2 

. 00 35 

.0013 

SM, F^n bjlkheao 

pn 

.0020 

. 0374 

. 0333 

. 0061 

. 00 39 

• C 0 4 3 

SM, AFT 9JLKHEAO 

30 

. 3021 

. 0231 

. 00 19 

0. 

0. 

0 . 

LOWER 0 L^TOM, OA 

31 

.0137 

. 00 0 3 

-.0004 

0. 

0. 

0 . 

LOWEP +Y TRUNNION 

3? 

. 0014 

- .0051 

-• 0001 

0. 

0. 

0 . 

LOWER -Y TRUNNION 

77 

. 00 20 

. 00 0 0 

-. 00 00 

0. 

3. 

0. 

EPEP PACKAGE 

34 

• 0 001 

- .0000 

. 00 01 

0. 

0. 

0 • 

ATM PN 5,3 TFjOUTR 

3^ 

.0004 

-.0000 

. 0001 

3 . 

0. 

0 . 

ATM PN 4,5 IF,OUTR 

3A 

• 0 003 

. 000 0 

. 00 03 

0. 

0. 

0. 

ATM PN 8,1 IF,OUTR 

77 

. 0 00 3 

. 00C2 

. 0000 

3. 

0. 

3. 

ATM PM 2,3 TF,OUTR 

3Q 

-.0000 

. 0012 

. 00 00 

0. 

0. 

0. 

ATM PM 6,^ IF,INNR 

3q 

. 0004 

. 00 0 3 

. 00 01 

0. 

Q. 

0 . 

ATM PN 4,5 IF,INNR 

40 

-.0000 

. 0001 

. 0002 

0. 

0. 

0. 

ATM PN 8,1 TF,INNR 

41 

-.0003 

. OCCl 

. 00 00 

0. 

0. 

0. 

ATM PN 2,3 TF,INNP 

t 

. 00 0 1 

. 00 0 1 

. 00 00 

. 00 30 

-. 00 30 

. 0 000 

CMG, -Y SIDE 

47 

. 0 0 00 

. 3001 

. 0001 

. 0000 

. 00 30 

.0 000 

CMG, +Y SIDE 

44 

. 0 000 

. 0000 

. 0000 

. 00 00 

. 0000 

. 0 000 

CMG, +X SIOE 

45 

. 0 000 

.0300 

0. 

0. 

0. 

0. 

ATM SAS, =>N 1 

46 

. 00 00 

. 00 00 

0. 

0. 

0. 

0. 

ATM SAS, PN 3 

4“^ 

-.3000 

- . 00 00 

0. 

0. 

0. 

0. 

ATM SAS, 5 

4ft 

. 000 0 

. 00 0 0 

0. 

0. 

0. 

0. 

ATM SAS, 3N 7 

uq 

. 0002 

. 00 00 

. OOOQ 

. 00 06 

. 0007 

• 0CQ2 

SPAP CENTER 

•0 

. 0 003 

. 000 2 

. 0001 

. 00 08 

. 0007 

. 0 002 

GRA/CAM CENTER 


. 2703 

.3849 

.2322 

.0 352 

• 0395 

. 0381 


> • 

•U 
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TABLE A-55 ORBITAL CONFIGURATION MODAL SURVEY 

TEST MOOES GENERALIZED MASS CONTRIBUTION SUMMARY 

TEST MODE NO. 23A TEST FREQUENCY = 16. 2f HZ. 


COMPONENT 

GMC 

GMC 

GMC 

GMC 

GMC 


GMC 

NAME 

(DX) 

(DY) 

CDZ) 

(TX) 

(TY) 


(TZ) 

3R/0HS SKIRT/IU/FAS 

.0042 

.0090 

.0348 

.0378 

.0127 


.0018 

6-FAS 02 TANKS 

.17 07 

.G5 32 

.0872 

0. 

0. 

0 


MOA/STS/AM 

.0009 

.00 23 

. J858 

.0042 

.0386 


.0004 

6-AM N2 TANKS 

. 0031 

.0126 

.29 80 

0. 

0. 

0 


COMMAND/ SERVICE MOD. 

.0019 

.03 35 

.1123 

.CO 91 

.0041 


.0002 

DEPLOYMENT ASSEMBLY 

.0108 

.0073 

. 00 08 

0. 

0. 

0 


ATM-RACK,CMGS,4-SAS 

.00 27 

.0040 

.00 36 

.COOT 

. 03 30 


.0000 

ATM-SPAR CENTER 

.0002 

.00 02 

.00 01 

.0313 

.C012 

0 


ATM-GRA/CAN CENTER 

.00 01 

.0013 

.0000 

.COIE 

.3024 


.0040 

SUM 

.IN 46 

.0932 

.6228 

.0239 

.0591 


.C065 


TOTAL GM CONTRIBUTION FOR EACH COMPONENT 


BR/OWS SKIRT/IU/FAS .3702 
6-FAS 02 T»NKS .3111 
MOA/STS/AH .1323 
6-AM N2 TANKS .3137 
COMMANO/SERVICE MOO. .1312 
DEPLOYMENT ASSEMBLY .0189 
ATM-RACK,CNGS,4-SAS .010 3 
ATM-SPAR CENTER .0C30 
ATH-GRA/CAK CENTER .0093 
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TABIE A-56 f,r poft l T7 FP 'ONTPIPUTTONS BY HEGREF FREEBO^^ 




t-st 

MOnp 

23A 

9IJ^^ NO, 

645 

FPrnU5NCY = 16.23 

\innr 

r,Mn 

GMC 

GMC 


GMC 

GMC 

NODE 


(OX) 

f OY) 

<07) 

( TX) 

(TY) 

(T7) 

DFSORIPTION 

1 

. GO n 

. o'^ie 

. 001^ 

, 0 0 0 4 

.0087 

.0016 

BASE RNG/DWS SKIRT 

o 

OGOl 

.0031 

. 00 36 

• 0C2S 

.0 027 

.0931 

OWS/IJ INIERFACE 


.001^ 

-.0001 

. 0312 

.b0 4B 

.3013 

. 3 001 

I'J/FAS INTERFACE 

U 


.0:34 

. C033 


0. 

0 . 

FAS 03 DOrLi,+Y +Z 

?: 

. O'^O^ 

. 0076 

. 0133 

G . 

Q. 

G. 

FAS n? BOTL3,+Y +Z 

s 

. q43:j 

. DOS 1 

. 016? 

p 

•j . 

0. 

0. 

FAS 02 B0TL3,-Y +Z 



.0?5? 

.0121 

0. 

0 . 

0 . 

FAS 02 B0TL4,-Y +Z 

p 

.0^73 

.0123 

.0254 

0. 

0. 

0 . 

FAS 02 30TL5,-Y -Z 

o 

-.0 nz 

-.PCC3 

.0172 

0. 

0. 

0. 

FAS 02 BOTLf,-Y -Z 

1C 

. nooi 

.0^10 

. 003^ 

G. 

0 • 

0 . 

FAS/AN/OA IF, +Y 

1 1 

.3011 

. 00 21 

. 00 66 

0 . 

0 . 

0 . 

FAS/AN/OA IF, +Z 

i:> 

. 1!^07 

. 00 0 1 

. 0064 

G . 

0. 

3 . 

FAS/AN/OA -Y 

1 ^ 

noQi 

. 00 3 0 

. 006a 

3 . 

0. 

0 . 

FAS/OA T-, -Y -Z 


.0011 

. o^oa 

.0044 

G. 

0 . 

0 . 

FAS/AN TP, -7 


.0000 

. 0^04 

. coo? 

]. 

3. 

9 . 

FAS/OA IP, +Y -Z 

1 ^ 

. 0 301 

. ococ 

. GIC? 

.0005 

. C C 3 0 

.0C31 

AM TUNNEL/SHEAR WB 

1’ 

. ono? 

. nno6 

. 0253 

.0013 

.0 065 

. 0 001 

AM TDNNEL/STS IF 


.0003 

- . 0301 

-.0034 

. 00 07 

.0191 

. 0 00 3 

MOA/STS interface 

I'l 

. ono-^ 

. or 17 

. G536 

. on 17 

• 0130 

- . 0000 

MOA cone/dyl ttrfc 

?r 

.0^16 

. 00 0 1 

. 05CO 

0 . 

0 . 

0. 

N2 TANK, +Y, LOWER 

?i 

. 0 0 0 0 

. 0 n ? 1 

. 0304 

3. 

C . 

G . 

N2 TANK, <-Y, JPPER 


. 0 00? 

. 00 0 0 

. 00 85 

0. 

0. 

0 . 

N? tank, ►Z, lower 

?>7 

• 0 00*^ 

.0010 

.0369 

0. 

3. 

0. 

N2 tank, *-Zt UPPER 

9U 

. 0 0 07 

. 0^49 

. 1?48 

3. 

0. 

0. 

N2 tank -7, LOWER 

2^ 

.0003 

.r.^ku 

. 0475 

0. 

0 . 

0 . 

N2 TANK, -7, UPPER 

r>^ 

-.O'^O? 

. nr 0 1 

. G 3?4 

. OC 1? 

. 00 2? 

. 0 00 0 

CM, PWn BJLKHEAO 

?? 

. 0 "IS 

. 0C14 

. 0 307 

. 00 81 

. 00 04 

. 0 0 0? 

CM, ACT BJLKHEAO 

? 

. 0 001 

. o^or^ 

. 00 33 

-.0000 

. GOG 3 

-.GOOD 

SM, FWO BJLKHEAO 

70 

.0033 

.0315 

. 0460 

-.0002 

.3013 

. 0 00 0 

SM, AFT BJLKHEAO 

0 

. 0 0 0 3 

. 0095 

. 00 01 

3. 

3. 

Q . 

LOWF3 n HTCH, OA 

?1 

-.003? 

- . 0^24 

. 00 

0. 

0. 

0 . 

LOWEP +Y TPUNNION 

7 7 

.00^6 

-.0004 

• 00 GO 

0. 

0. 

0. 

LOWER -Y TRUNNION 


. OOZl 

. 00 0 4 

. 00 00 

0. 

0. 

0 . 

ERFP PACKAGE C.G. 

^4 

. 0 00? 

. 00 0 3 

. 00 09 

0. 

0. 

0. 

ATM PN 6,7 TF,OUTR 

ycr 

. 00 04 

. 000 1 

. 00 07 

D. 

0. 

0 . 

ATM PN 4,5 TF,OUTR 

7P. 

.0011 

.Pool 

. 00 05 

0. 

0. 

0. 

atm PN TF,OUTR 

3“» 

. 0 

-.0000 

. 00 G? 

0. 

0 . 

0 . 

ATM PN 2,3 IF,OUTR 


. 0000 

.0010 

. 00 0^ 

0. 

0. 

0. 

ATM PN 6,7 TF,INNR 

70 

-.0001 

. 00 0 3 

• 00 93 

3. 

0. 

0. 

ATM PN 4,5 TF,INNR 

LT 

-. 0001 

. 00 04 

. 00 02 

0. 

0. 

0. 

ATM PN 5,1 IF,INNR 

'■*1 

.3 000 

.0309 

. OOGl 

Q. 

0. 

0. 

ATM PN 2,3 IF,INNR 

47 

-.0000 

.00 02 

. 0001 

. 90 00 

. 0000 

• GOOO 

CMG, -Y SI PE 

£. ^ 

. 0 0 0 0 

. 000 ? 

. 0000 

. 00 00 

. 00 00 

.cooc 

CMG, +Y 5IOE 

44 

. 0 300 

. 000 2 

. 00 01 

. 00 00 

. 90 00 

• 0 000 

CMG, +X ST OF 

4^ 

. 0001 

. 000 1 

c . 

0. 

0. 

Q . 

ATM SAS, PN 1 

46 

. 0 00 0 

. onoo 

0. 

0. 

0. 

0. 

ATM SAS, PN 3 

U"" 

. 0 003 

. 0000 

0. 

G. 

0. 

0. 

ATM SAS, PN 5 

4« 

. 00 00 

. 00 30 

0. 

0. 

0. 

0. 

ATM SAS, PN 7 

4q 

. 0 00? 

. 000 2 

. 0001 

. 0013 

.0012 

. 0 00 2 

SPAR center 

FO 

. 0001 

.0013 

. 0000 

. 0015 

.0024 

.0040 

GRA/CAN CENTfi? 


.1946 

.0932 

.6228 

.0 239 

.0591 

.0066 
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TABLE A-57 ORBITAL CONFIGURATION MODAL SURVEY 

TEST MODES GENERALIZED MASS CONTRIBUTION SUMMARY 

TEST MODE NO. 24A TEST FREQUENCY = IB. 53 HZ. 


COMPONENT 

GMC 

GMC 

GMC 

GMC 

GMC 


GMC 

NAME 

(OX) 

(DY) 

(DZ) 

(TX) 

(TY) 


(TZ) 

3R/0WS SKIRT/IU/FAS 

.0021 

.C461 

.02 45 

.C377 

-.30 12 


.C013 

6-FAS 02 TANKS 

. 2163 

.0512 

.0280 

0. 

u . 

0 


MOA/STS/ AM 

.00 25 

.0/57 

.0015 

. C 3 0 6 

.C005 


.0090 

6-AM N2 TANKS 

. 0028 

. 3252 

.00 OR 

C. 

0. 

3 


COMMAND/ SERVICE MOO. 

.CGIO 

. nir 

.00 12 

.roo7 

.0001 


.0010 

OEPLOTMENT ASSEMBLY 

. 0394 

. 3556 

.0348 

0. 

0 . 

0 


ATM-RACK ,CMGS,4-SAS 

.0172 

.f?2 34 

.0177 

. C 0 0 1 

.cooo 


.COOl 

ATM-SPAR CENTER 

. 0003 

.C002 

.0301 

.C013 

.0112 

0 


ATM-GRA/CAN CENTER 

.OblC 

.0003 

.0037 

.0015 

.C104 


.0052 

SUM 

.2824 

.5888 

. 07 92 

.C119 

.C210 


.0166 


TOTAL GM CONTRIBUTION FOR EACH COMPONENT 


QR/OWS SKIRT/IU/FAS .0806 
6-FAS 02 TANKS .2954 
MDA/STS/AM .0898 
6-AM N2 TA«KS .3288 
COMMAND/SERVICE MOO. .0149 
DEPLOYMENT ASSEMBLY .0998 
ATM-RACK,CWGS,4-SAS .0585 
ATH-SPAR CENTER .0130 
ATM-GRA/CAN CENTER .3190 



A-61 

TABUE A-58 Gc^icoftLITFO MASS SONTPIRUTIONS GY OEGPEE OF FREEDOM 



T^ST 

Mnnr 

24 ft 

RUN MO. 

638 

FREQUENCY = 16.53 

Njnnc; 

GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

NODE 


f OX) 

(OY) 

(07) 

( TX) 

(TY) 

(T7) 

DESCRIPTION 

1 

• 000^ 

• 00 0 1 

. 0135 

• 0000 

-.0001 

.0010 

RASE RNG/OHS SKIPT 

o 

. 0 00 1 

.0110 

. 0919 

. 0043 

. 30 0 2 

. 0002 

OWS/TJ INTERFACE 

■? 

. 00 09 

. 0119 

. 0012 

. 0035 

-.0013 

• 0 00 1 

lU/FAS interface 

U 

. 9 :>08 

.0C0«=5 

. 0079 

0. 

0. 

3. 

FAS 02 OOTLl,+Y +Z 

3 

. 0i?0 

. 0010 

. 0055 

Q. 

0. 

0 . 

FAS R2 30TL2,+Y +Z 


. 00^6 

. 0938 

. 0073 

Q. 

0. 

0. 

FAS 02 30TL3,-Y +Z 

y 

. Pl^^O 

. 0079 

. 00 04 

9. 

0. 

3. 

FAS 02 ROTLi.,-Y *Z 

A 

. on3 

.0183 

• 0004 

0. 

0. 

0 • 

PAS 02 90TL5.-Y -Z 

9 

. l'^9l 

. 020 1 

• 0072 

9. 

0. 

3. 

FAS 0? R0TL6,-Y -Z 

10 

. 0004 

.0015 

. 0009 

Q. 

0. 

0. 

PAS/A'I/OA IP, 4-Y 

11 

. 0 002 

. 0006 

. 00 02 

0. 

0. 

3. 

FAS/A>1/DA TP, +Z 

1^ 

. 0000 

. 0017 

. 0008 

0. 

0. 

0 • 

FAS/A>1/OA IP, -Y 

1 

-.0000 

. C174 

. 00'^4 

3. 

0. 

0 . 

FAS/DA T-, -Y -Z 

14 

-.0001 

.0018 

00 04 

9. 

0. 

0 . 

FAS/AH -Z 


. 0 000 

.0001 

-.0001 

3. 

0. 

0 . 

FAS/OA T-, 4-Y -Z 

lo 

. 0 0 0 3 

.0361 

. 00 09 

. 0 0 00 

. 00 00 

.0014 

AM T'JNNEL/SHEAR HO 


. 0 002 

.0^70 

. 00 03 

. OOOl 

. 00 01 

. 0 034 

AM TUNNEL/STS IF 

Ifl 

. nn :)q 

. 09 88 

. 00 0? 

. 00 05 

.0033 

• OC18 

MDA/STS INTERFACE 

19 

. nno9 

. nr 39 

. 0013 

0000 

. 0001 

. 0024 

MOA CONE/CYL ITRFC 

?n 

. 0 021 

.0288 

. OOO'^ 

G. 

0. 

0 . 

N2 TANK. 4Y, LONER 

?1 

.090*5 

. 0"^37 

. OOGD 

9. 

0. 

0. 

M2 tank, 4Y, upper 


• 0 001 

.0155 

. 0001 

0. 

0 . 

0 . 

N2 TANK, 4Z, LOWER 

?3 

. n 0 0 0 

. 0=^14 

• 0009 

0. 

0. 

9. 

M2 TANK, fZ, UPPER 


.0 000 

.9143 

. 00 01 

0. 

0. 

0 • 

M2 TANK -Z, LOWER 


. 0 0 00 

. 1415 

. 0001 

9. 

0. 

0 • 

M2 TANK, -Z, UPPER 


. 0 000 

. 0^32 

. 0009 

. 90 0 3 

• 00 00 

. 0003 

CM, E,JO RJLKHEAID 


• 0 ?03 

. 0059 

. 00 01 

. 90 03 

. 0000 

. 0 005 

CM, APT RJLKHEAO 

? ^ 

. 0 0 0*^ 

. nnoi 

. 00 00 

. 00 30 

-. 00 90 

. 0 001 

SM, FWO rjlkhead 

?9 

. 0 0 0 

. noi8 

. 0 0 0 1 

. 00 01 

. 00 00 

. 

a 

CD 

CD 

SM, APT RJLKHEAO 

79 

• 00^0 

. 0<^23 

. 00 O'^ 

9. 

0. 

0 . 

LOWEP 0 LATCH, QA 

71 

. 0 1 3 - 

. 0015 

. 0051 

3. 

0. 

0. 

LOWE=* +Y TRUNNION 

3? 

.013*^ - 

. 9052 

0012 

0. 

0. 

0 . 

LOWER -Y TRUNNION 

37 

. 00 03 

.moo 

-. 00 00 

0. 

0. 

0 • 

FREP PACKAGP C.G. 

34 

.0119 - 

. 000 1 

. 00 21 

9. 

0. 

0. 

ATM PN 6,Z TF,OUTR 

3? 

. OOfS? 

. 00 0 1 

. 0048 

0. 

0. 

0. 

ATM PN ^,5 TF,OUTR 


• OOQS 

. noo7 

. 0049 

3. 

0. 

0 • 

ATM P'j >5,1 IF,0UTR 

33 

. 0 041 

.0033 

. COO? 

0. 

0. 

0. 

ATM PN 2,3 TFjOUTR 


. 000 2 

,0121 

. 00 07 

0. 

0. 

0. 

ATM PN 6,Z IF,INNR 

7Q 

. 0030 

. 00 31 

. 00 17 

0. 

G. 

9. 

ATM PN 4,3 TF,INNR 

uo 

. 0CQ2 

.0003 

. 00?? 

9. 

0. 

0. 

ATM PN 6,1 TF,ImNR 

t^l 

-.0002 

. 0918 

. 0001 

0. 

0. 

a. 

ATM PN 2,3 TF,INMR 

4? 

.oooa 

. 09 0 9 

. 00 0^1 

. 90 00 

. 0000 

-.0000 

CMG, -Y SIDE 

e.3 

. 0 002 

.0007 

. 0008 

. 00 01 

-.ocoo 

. 0 000 

CMC, 4Y SIDE 

kU 

. 0300 

. 000 2 

. 0Q02 

• 00 00 

.0000 

. 0001 

CMG, 4 X 5 I OE 


. 9 001 

.OGCl 

0. 

9. 

0. 

0. 

ATM SAS, 1 

4fi 

. 0 000 

. 09 00 

0. 

0. 

0. 

0. 

ATM SAS, =N 3 


.0001 

.0901 

0. 

0. 

0. 

0. 

ATM SAS, PN 5 


. 0002 

. 090 2 

0. 

0. 

0. 

0. 

ATM SAS, PN 7 

1*9 

. 0 00 3 

. 00 0 2 

. 0001 

. 3013 

.9112 

. 0 003 

SPA° CENTTP 

*^0 

.0010 

. 0C03 

. 000"^ 

. 09 15 

.0104 

.0052 

GRA/CAN center 

SDM 


.^888 

.079? 

.0119 

.0210 

• 0169 
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TABLE A-59 ORBITAL CCNFIG URAT ION MODAL SURVEY 

TEST MODES GENERALIZED MASS CONTRIBUTION SUMMARY 

TEST MODE NO. 25A TEST FREQUENCY = 17. Cl HZ. 


COMPONE NT 

GMC 

GMC 

GMC 

GMC 

GMC 


GMC 

NAME 

(OX) 

(OY) 

(OZ) 

(TX) 

(TY) 


(TZ) 

3R/0H5 SKIRT/IU/FAS 

.0171 

.0307 

.0411 

.CO 21 

-. 00 05 


.0044 

6-FAS 02 TANKS 

.2046 

. 7227 

.C292 

0. 

0. 

0 


MDA/STS/AM 

.3382 

.0072 

. 00 37 

.roQc 

-. 00 3 3 


.0005 

6-AM N2 TANKS 

.C766 

. 0154 

.0178 

c. 

C. 

0 


COMMAMO/SERV ICE MOD. 

.09 77 

. .1078 

.0019 

.C1Q6 

.00 34 


.0394 

DEPLOYMENT ASSEMBLY 

. 00 38 

. ?I324 

. 00 09 

0. 

0. 

0 


ATM-RACK ,CMGS,4-SAS 

• coil 

.3004 

. 00 06 

.COJC 

. 00 00 


.0000 

ATM-SPAR CENTER 

. 0001 

. 7001 

. 13 01 

.C302 

.0009 

0 


ATM-GRA/CAN CENTFR 

.0000 

.3002 

.OOOf^- 

.no 3 

. 03 3 8 


.0004 

SUM 

.8257 

. 0568 

."9F2 

.C332 

.0044 


.0148 


TOTAL GM CONTRIBUTION FOR EACH COMPONENT 


BR/OHS SKIRT/IU/FAS .0648 
6-FAS 02 TRNKS .3467 
MDA/STS/AM .3493 
6-AM N2 TANKS .1101 
COMMAND/SERVICE MOD, .1169 
DEPLOYMENT ASSEMBLY .0C71 
ATM-RACK,CNGS,4-SAS .0ri9 
ATM-SPAR CENTER .0C13 
ATM-GRA/CAN CENTER .0G18 
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TABLE A-60 ^'’1 L I T EO MASS CONTRISUTTONS RY TEGREE OF FREEOOi 



TPST 

Mpn^ 

?*^ A 

9UN NO. 

499 

FREQUENCY = 17.01 

MDHc- 

GMC 

GMC 

GMn 

GMC 

GMC 

GMC 

NODE 

MO. 

(OX) 

(HY) 

(07) 

(TV) 

(TY) 

(T7) 

OESCRIPTION 

1 

• 0D7S 

.0300 

. 0173 

.0015 

-.0001 

. 0 000 

RASE RNG/DWS SKIRT 


.0028 

. 00 0 1 

. 0051 

. 00 02 

-.0002 

.0000 

OWS/TU INTERFACE 


.0083 

. 0004 

. 0113 

. 00 0 3 

-.0002 

.0 044 

TU/FAS INTERFACE 

4 

.143Q 

.0822 

. 0082 

0. 

0. 

0. 

FAS 02 90TL1,+Y 


.0^32 

. 0^35 

. 0080 

0. 

0. 

0. 

FAS 02 90TL2,+Y 


.0 113 

.001? 

. 0007 

Q. 

0. 

0. 

FAS 02 ROTL3,-Y 4-Z 

■» 

.0429 

. 00 0 3 

. 0021 

0. 

0. 

0 . 

FAS 02 90TL4,-Y +Z 


. 045S 

.0141 

. 0078 

0. 

0. 

0. 

FAS 0? B0TL5,-Y -Z 

9 

-.0010 

.ori4 

. 0024 

0. 

3 . 

0. 

FAS 02 R0TL6,-Y -Z 

1 n 

.0003 

- . 0002 

. 00 07 

3. 

0. 

0. 

FAS/AM/OA IF, +Y 

11 

-.3002 

. 00 00 

. 0043 

0. 

0. 

0 . 

fas/am/oa if, +z 

1? 

. 00 00 

.030 6 

-. 0000 

3. 

0 . 

0 • 

FAS/AM/OA IF, -Y 


. 0 002 

-.OnoS 

. 0012 

0. 

0. 

0. 

'^AS/DA I-, -Y -Z 

14 

. 0^03 

. 00 0 1 

. 0010 

0. 

0. 

0 . 

FAS/AM IF, -7 

1- 

.3002 

. n^^oi 

. 00 01 

3. 

0. 

Q . 

FAS/DA 1-, +Y -7 

IS 

.0319 

.0C37 

. 0009 

-. 0000 

. 00 01 

. 0 002 

AM TUNNEL/SHEAR W0 

17 

. 0714 

.0315 

. 00 l'^ 

. 00 00 

. 0002 

. 0 004 

AM TUNNEL/STS IF 

IS 

.1747 

-.0301 

. 00 03 

. 00 00 

-.0002 

. 0 000 

MOA/STS INTERFACE 


.1002 

.0024 

. 0007 

. 30 0 0 

-.0002 

-.0000 

M9A CONE/DYL ITPFC 

?0 

. 0 18S 

. 000 3 

. 0051 

0. 

0. 

9. 

N2 TANK, fY, LOWER 

?1 

.0073 

.0010 

. 0020 

0. 

0. 

0. 

N2 TANK, fY, UPPER 


.0099 

.0001 

• 0012 

0. 

0. 

0. 

N2 TANK, 4-7, LOWER 

?3 

.oisi 

. 0056 

. 0066 

0. 

0. 

0 . 

N2 TANK, +7, UPPER 

?4 

.0 14S 

.0804 

. 0017 

0. 

0. 

3.. 

N2 TANK -Z, LOWER 


.Oils 

.0081 

. 0012 

0. 

0. 

0. 

N2 TANK, -Z, UPPER 

?6 

. 3072 

. 00 25 

. 00 00 

. 30C1 

.9016 

. 0 005 

CM, FWD BULKHEAD 


.0089 

- . 0300 

. 0000 

. 9001 

.0015 

. 0 007 

CM, AFT RJLKHEAO 


.0193 

. 0C44 

. 0001 

. 0C04 

• 0QQ3 

. 0 047 

SM, FWD 9JLKHEA0 

P9 

. n^83 

.03 08 

.0018 

. 30 0 1 

. C C V 3 

. 0 035 

SM, Ac-T RJLKHEAO 

?n 

.0032 

. 00 06 

0002 

0. 

0 . 

0. 

LOWEP 0 LATCH, OA 

?l 

. 00 03 

. 03 05 

-. 0001 

0. 

0. 

0. 

LOWEP +Y TRUNNION 

?? 

. 3 00 1 

.0313 

. 0012 

G. 

0. 

0. 

LOWER -Y TRUNNION 

?3 

. 0 002 

. 00 00 

. OQQG 

G. 

0. 

3 . 

EREP PACKAGE 3.G. 

34 

. 0 301 

. 00 00 

. 0000 

3. 

c. 

0 . 

ATM PN 6,7 TF,OUTR 


. 0004 

-.0000 

• 0000 

3. 

0. 

0. 

ATM PN 4,5 IF,OUTR 


. 0 0 03 

. 000 0 

. 00 01 

0. 

0. 

0 . 

ATM PN 8,1 IF,OUTR 

77 

. 0 001 

. 0001 

. 00 00 

0. 

0. 

0. 

ATM PN 2,3 IF,OUTR 

38 

. 3 003 

. 000 1 

. 00 00 

3. 

3. 

0. 

ATM PN 6,7 IFjINNR 


.3301 

.0001 

. 00 00 

3. 

0. 

3. 

ATM PN 4,5 TF,INNR 

40 

-.0003 

.0000 

. 00 01 

0. 

3. 

0. 

ATM PN 8,1 IF, INNR 

41 

. 0 300 

.0000 

. 00 00 

0. 

0. 

0. 

ATM PN 2,3 IF, INNR 

4 7 

.0300 

. 00 00 

. cooo 

. 00 00 

. 0000 

• OOOG 

CMG, -Y SIDE 

47 

. 0 3 00 

. 00 00 

. 0000 

. QCOO 

. 00 00 

. 0 000 

CMG, +Y SIOE 

44 

. 0 003 

. 00 00 

• 0003 

. 0 0 00 

. 00 00 

. 0 000 

CMG, +X SIDE 

4 «^ 

.0030 

. 0000 

0. 

0. 

0. 

9 . 

ATM SAS, =>N 1 

4S 

-.0300 

- . 0000 

0. 

0. 

0. 

0. 

ATM SAS, =>N 3 

4*^ 

. onoo 

. 0000 

0. 

0. 

0. 

0. 

ATM SAS, ^N 5 

48 

.0000 

. 00 00 

0. 

0. 

0. 

0 . 

ATM SAS, PN 7 

4^ 

.0001 

. 0001 

. 0001 

. 0002 

. 0009 

. 0001 

SPAR CENTER 

50 

.onoo 

. 00 0 ? 

. 0000 

. 00 03 

.0008 

. 0 004 

gra/can center 

SUM 

. 8 ?S7 

.0568 

.095? 

.0032 

.0044 

. 0149 
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SECTION B 


Two-Dimensional Plots of Test Modes 
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ORBITAL CONFIGURATION MODAL SJRtfcT 
DiCREE OF FREEDOM TABLE FOR MODE SHAPES AND DISCRETE MASS MATRIX 

NODE DEGREES OF FREEDOM LOCATION 


NO. 

OX 

OY 

07 

TX 

TY 

TZ 

X 

Y 

z 

DESCRIPTION 

1 

1 

2 

3 

4 

5 

6 

310 0.00 

0^ 001 

0.000 

BASE RNG70HS SKIRT 

2 

7 

8 

9 

10 

11 

12 

322 3.000 

0, 00 1 

0.000 

OWS/IU INTERFACE 

3 

13 

14 

15 

15 

17 

18 

3256.555 

0. 00 ] 

0. 000 

lU/FAS INTERFACE 

4 

19 

2 0 

21 




3316.555 

81, 473 

46.683 

FAS 02 80TL1,+Y +Z 

r 

22 

23 

24 




3316.555 

46. 683 

81.473 

FAS 02 B0TL2,*Y ♦Z 

6 

25 

26 

27 




3316.555 

-45. 66 3 

81.473 

FAS 02 80TL3,-Y *Z 

7 

28 

29 

30 




3316.555 

-81. 47 3 

46. 683 

FAS 02 B0TL4,-Y 

8 

31 

32 

33 




3316.555 

-81. 47 3 

-46.683 

FAS 02 B0TL5,-Y -Z 

9 

34 

35 

36 




3316.555 

-46. 68 3 

-81. 473 

FAS 02 B0TL6,-Y -Z 

10 

37 

38 

39 




3341.615 

116. 061 

0.000 

FAS/AM/OA IF, +Y 

11 

*♦0 

41 

42 




3341.615 

0. 003 

1L6. 060 

FAS/AM/OA IF, 

12 

43 

44 

45 




3341.615 - 

116. 061 

0.000 

FAS/AM/OA IF, -Y 

13 

*+6 

47 

48 




3355.700 

-82. 345 

-81.488 

FAS/OA IF, -Y -Z 

14 

49 

50 

51 




3341.615 

0. 001 

-116. 060 

FAS/AM IF, -Z 

15 

52 

53 

54 




334 1.615 

63. 0143 

-83. 0143 

; FAS/DA IF, *Y -Z 

16 

55 

56 

57 

58 

59 

60 

3282.365 

0. 001 

0.000 

AM TUNNEL /SHEAR MB 

17 

61 

62 

63 

64 

65 

66 

3394.615 

0. 001 

0.000 

AM TUNNEL /STS IF 

18 

67 

68 

69 

70 

71 

72 

3441.765 

0. 003 

0.000 

MOA/STS INTERFACE 

19 

73 

74 

75 

76 

77 

78 

3605.000 

0 . oni 

0.000 

MDA CONE/CYL ITRFC 

20 


80 

81 




3297.665 

69. 05 1 

0. 000 

N2 TANK, ♦V , LOMER 

21 

82 

83 

84 




3348.365 

69. 053 

0.000 

N2 TANK, tv, UPPER 

22 

35 

86 

87 




3297.665 

0. 001 

69. 050 

N2 TANK, +Z, LOWER 

23 

88 

39 

90 




3348.365 

0. 00 1 

69.050 

N2 TANK, +Z, UPPER 

24 

91 

92 

93 




3297.665 

0. 00 1 

-69. 050 

N2 TANK -Z, LOWER 

25 

94 

95 

96 




3348.365 

0. 00 1 

-69. 050 

N2 TANK, -Z, UPPER 

26 

97 

96 

99 

100 

101 

102 

3678.000 

0. 001 

0.000 

CM, FWO BULKHEAD 

27 

103 

1 04 

105 

106 

107 

1 06 

3751.600 

0. 001 

0.000 

CM, AFT BULKHEAD 

28 

109 

110 

111 

11? 

113 

1 14 

3766.500 

0. 00 1 

0.000 

SM, FMO BULKHEAD 

29 

115 

116 

117 

118 

119 

120 

392 1.500 

0. 00 3 

0.000 

S:i, AFT BULKHEAD 

30 

121 

122 

123 




3454.765 

0. 001 

-90.000 

LOWER 0 LATCH, DA 

31 

124 

125 

126 




3532.915 

113. 5QQ 

-11.850 

LOWER +Y TRUNNION 

32 

127 

128 

129 




353 2.915 - 

113. 503 

-11.850 

LOWER -Y TRUNNION 

33 

130 

131 

132 




341 8.765 

0. 000 

190. 000 

EREP PACKAGE C.G. 

34 

133 

134 

135 




3479.094 

27. 29 9 

-252.500 

ATM PN 6,7 IF,OUTR 

35 

136 

137 

138 




3517.701 

-65. 905 

-252.500 

ATM PN 4,5 IF,OUTR 

36 

139 

140 

141 




3572.299 

65. 905 

-252.500 

ATM PN 8,1 IF,OUTR 

37 

142 

143 

144 




361 0.906 

-27.29 3 

-252.500 

ATM PN 2,3 IFjOUTR 

38 

145 

146 

147 




347 9.0 94 

27. 299 

-156. 000 

ATM PN 6,7 IF,1NNR 

39 

148 

149 

150 




3517.701 

-65. 905 

-156.000 

ATM PN 4,5 IFjINNR 

40 

151 

152 

153 




3572.299 

65. 905 

-158.000 

ATM PN 8,1 IF,INNR 

41 

154 

155 

156 




3610.906 

-27. 29 9 

-156.000 

ATM PN 2,3 IF,INNR 

42 

157 

158 

159 

160 

161 

162 

3545.000 

-65. 905 

-181.9925 CMG, -Y SIDE 

43 

163 

164 

165 

166 

167 

168 

3545.000 

67. 834 

-181.995 

CMG, fV SIDE 

44 

169 

170 

171 

172 

173 

174 

361 0.906 

0. 00 1 

-182.000 

CMG, 4-X SIDE 

45 

175 

176 





3599.9301 

54. 9311 

-207.490 

ATM SAS ,PN 1 

46 

177 

178 





3599.9301 

-54. 9301 

-207.490 

ATM SAS, PN 3 

47 

179 

180 





3490.0699 

-54. 9301 

-207.490 

ATM SAS, PN 5 

46 

181 

182 





3490.0699 

54. 93 01 

-207.490 

ATM SAS, PN 7 

49 

183 

184 

185 

18 6 

187 


3545.000 

0. 001 

-240.709 

SPAR CENTER 

50 

188 

189 

190 

191 

192 

193 

3545.000 

Or 00 0 

-240.709 

GRA/CAN CENTER 



Two dimensional plots of each of the thirth test modes are 
presented in this section. The data plotted is the translated 
test quadratures normalized to the 193 x 193 discrete mass matrix. 

A least squares transformation from all ATM degrees of freedom at 
nodes 34 through 41 was used to define the three ATM center of 
gravity rotations given by Node 51. All of the resulting node 
points included in the plotted data are defined in the degree 
of freedom table presented on page B-2 of this section. 

All nodes are plotted versus x station. In the plotted 
data the ATM is represented by two intersecting lines in each of 
the planes at the inner and outer ATM Z stations. At the outer 
ATM Z station the plane is defined by the intersection lines from 
node 34 to node 37 and from node 35 to node 36. At the inner ATM 
Z station the plane is defined by the intersection of lines from 
node 38 to node 41 and from node 39 to node 40. The line connecting 
node 3 to node 16 is a plotting error and should be ignored. 
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SECTION C 

Analytical Modes GMC Tables 





The following Tables C-1 through C-40 show GMC data for each 
of the correlated analytical modes presented in Table 5,17 in the main 
text of this report. These data are presented in the same manner as 
the corresponding test data presented in Section A. 



C-4 


TftBLE C-1 


DlBITflL CONFISURATION HOOAL SJRVEr 
ANALYTICAL MOOES GENERAL IZEO MASS CONTRIBUTION SUMMARY 


ANALYTICAL MODE 7 
ANALYTICAL FREQUENCY s 1.279 HZ. 


COMPONENT 

GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

NAME 

(OX) 

(OY) 

(OZ) 

(rx) 

(TV) 

(T2) 

Ro/OWS SKIRT/IU/FAS 

.0260 

. 0001 

. 0059 

.0301 

.0053 

.0030 

5-FAF 02 TANKS 

.0229 

. 0001 

.0046 

0. 

0. 

0. 

MOA/FTS/ AM 

.0170 

.0000 

.0094 

.0300 

.0001 

-.0000 

6-AM N2 TANKS 

. 0036 

. 0000 

. 0012 

0. 

0. 

0. 

COMMANO/SERVICE MDO. 

.0253 

. 0008 

.3135 

.0010 

.0354 

-.0000 

oc^oloymcnt assembly 

.0021 

.0000 

.00 66 

0. 

0. 

0. 

ATM-oacK,CMGS,4-SAS 

.2914 

.0052 

.0680 

-.0300 

.0001 

.0000 

ATM-SPAR CENTER 

.0839 

, 3001 

. 0094 

.0001 

.0027 

0. 

Atm-CRA/CAN center 

.0750 

.0000 

. 3083 

.0001 

.0048 

.0031 

SUM 

.5471 

.0063 

.4269 

.0012 

.0184 

.0002 


TOTA. GM CONTRIBUTION FOR EACH COMPONENT 


BR70HS SKIRT/IU/FAS .0374 
6-FAS 02 TANKS .0275 
MDA/STS/AM .0265 
6-AM N2 TANKS .00*8 
COMMANO/SERVICI MOO, ,3459 
0*»L0YMENT ASSEMBLY ,0097 
ATM-RACK,CMGS,4-SAS ,36’*6 
AM-SPAR CENTER ,0952 
AM-GRA/CAN CENTER ,0893 



C-5 

TABLE C-2 

GEMFRALIZED HASS CD’^TRIBUTIONS 0Y DEGREE OF FREEOOH 



amalvtical 

MODE 

T 

PJ^EQUENCYs 1 

• 28 -IZ. 

NDO^ 

GHC 

GMC 

GMC 

GMC 

SMC 

GMC 

NODE 

NO, 

(OX> 

(OY) 

(DZ) 

<TX) 

<TY> 

(T2) 

OESORIPTION 

1 

• 0115 

• 0000 

• 0035 

• 0000 

• OG 30 

. 0000 

BASE RNG/OHS SKIRT 

2 

.0032 

-•0000 

• 0000 

• 0000 

• 0304 

.0000 

OMS/IU INTERFACE 

3 

.0068 

• 0000 

• 0004 

• GOQO 

• 0319 

• 0000 

lU/FAS I'lTFRFACE 

4 

.0038 

-•0000 

• 0010 

0. 

0. 

0. 

FAS 02 3DTL1,+Y +Z 

5 

• 0060 

-•GOOD 

• 0009 

0. 

0. 

0. 

FAS 02 8JTL2,+Y +Z 

6 

.0060 

• 0 000 

• 0008 

0. 

0. 

0. 

FAS 32 B3TL3,-Y +2 

7 

.0040 

• 0000 

• 0007 

0. 

0. 

0. 

FAS 02 83TL4,-Y +Z 

a 

.0021 

• 0000 

• 0037 

0. 

0. 

0. 

FAS 02 B3TL5,-Y -Z 

9 

.0010 

• 0 001 

• 0005 

0. 

Q« 

0. 

FAS 02 B3TL6,-Y -Z 

in 

.0005 

• 0 000 

.000 5 

0 • 

0. 

0. 

FAS/AM/01 IF, +Y 

11 

.0028 

• 0000 

• 0005 

0. 

0. 

0. 

FAS/AM/OA IF, +Z 

12 

• 0010 

-•0000 

• 0005 

0. 

0. 

0. 

FAS/AM/01 IF, -Y 

13 

.0001 

• 0000 

• 000 2 

0. 

0. 

0. 

FAS/OA IF, -Y -Z 

14 

.0000 

• 0 000 

.000 2 

0 • 

0. 

0. 

FAS/AM IF, -Z 

15 

.0000 

• 0000 

• 0001 

0. 

0. 

0. 

FAS/OA IF, +Y -Z 

16 

.0025 

• 0 000 

• 0005 

• 0000 

• 000 1 

. 0000 

AM TUNNEL /SHEAR MB 

17 

.0039 

• 0 000 

.0025 

• 0 000 

-.C.0 3C 

. 0000 

AM TJNNEL/STS IF 

18 

.0058 

• 0000 

« 0036 

• QQQO 

• nOQQ 

-.0000 

MOA/STS INTERFACE 

19 

. 0048 

• 0000 

• 0027 

-•0000 

-.0000 

-.0000 

MOA 30NE/CYL ITRFC 

20 

. 0 006 

• 0000 

< 0002 

0. 

0. 

0. 

N2 TANK, +Y, LOWER 

21 

. 0006 

• 0000 

n000 3 

0. 

0. 

0. 

N2 TANK, +Y, UPPER 

22 

. 0009 

• 0000 

.000 1 

0 • 

0. 

0. 

N2 TANK, +Z, LOWER 

23 

.0010 

.0000 

,0002 

0 • 

0. 

0. 

N2 TANK, +Z, UPPER 

?4 

.0033 

• 0000 

.0001 

0 • 

0. 

0. 

N2 TANK -Z, LOWER 

25 

. 0033 

• 0000 

• 000 2 

0 • 

0. 

0. 

N2 TANK, -Z, UPPER 

26 

.0049 

• 0000 

.0000 

• 0000 

-.000 1 

. 0000 

CM, FMD BULKHEAD 

27 

,0058 

• 0 001 

• 0166 

-•0000 

• 0004 

. 0000 

CM, AFT BULKHEAD 

28 

.0065 

• 0001 

.0299 

.0002 

• 00 06 

-.0000 

SM, FMO BULKHEAD 

29 

. 0081 

• 0 006 

.2671 

• Q0C7 

.0044 

. 0000 

SM, AFT BULKHEAD 

30 

-.0002 

• 0 000 

• 0002 

0 • 

0. 

0. 

LOWER 0 LATCH, DA 

31 

.0004 

-•0000 

• 0031 

0 • 

0. 

0. 

LOWER +Y TRUNNION 

32 

.0006 

• 0000 

• 0029 

G. 

0. 

0. 

LOWER -Y TRUNNION 

33 

.0013 

• 0 000 

• 0005 

0. 

0. 

0. 

EREP PACKAGE C.G. 

34 

.0367 

• 0 004 

- .0031 

0. 

0. 

0. 

ATM PN 6,7 IF,OUTR 

35 

.0488 

-•0001 

• 000 6 

0 • 

0« 

0. 

ATM PN 4,5 I=^,OUTR 

36 

.0737 

.0007 

.0121 

0 . 

0. 

0. 

ATM PN 8,1 IF,OUTR 

37 

.0446 

-.0008 

.0259 

0 • 

0. 

0. 

ATM PN 2,3 IF,OUTR 

38 

.0093 

• 0000 

• 0005 

0. 

0. 

0. 

ATM PN 6,7 IF,INNR 

39 

.0168 

• 0004 

• 0007 

0 • 

0. 

0. 

ATM PN 4,5 IF,INNR 

40 

.0315 

• 0014 

• 0067 

0. 

0. 

0. 

ATM PN 8,1 IF,INNR 

41 

.0055 

-.ooa3 

• 0135 

.0. 

0. 

0. 

ATM PN 2,3 IF,INNR 

42 

.0054 

.0001 

• 0012 

• 0000 

• 0001 

.0000 

CMG, -Y SIDE 

43 

.0088 

• 0000 

• 0016 

-•0000 

• OQOC 

.0000 

CMG, +Y SIDE 

44 

,00^2 

• 0 00 3 

• 0054 

-•0000 

• GOOD 

.0000 

CMG, +X SIDE 

45 

.0004 

• 0004 

0. 

0. 

0. 

0. 

ATM SAS ,PN 1 

46 

.0006 

• 0006 

0. 

0. 

0. 

0. 

ATM SAS, PN 3 

4^ 

• 0009 

• 0009 

0 • 

0. 

0. 

0. 

ATM SAS, PN 5 

48 

• 0011 

• 0011 

0. 

0. 

0. 

0. 

ATM SAS, PN 7 

49 

.0839 

• 0001 

• 0094 

• 0001 

.0327 

0. 

SPAR CENTER 

50 

.0750 

• 0 000 

• 0083 

• 0001 

• 0048 

. 0001 

GRA/CAN CENTER 

SUM 

.5471 

.0063 

• 4269 

• 0012 

• 0184 

.0002 




T4 8LE C-3 


DIBITAL C0NFI3URATI0N MODAL SJRVEr 
ANALYTICAL 100ES GENERALIZED MASS CONTRIBUTION SUMMARY 


ANALYTICAL MODE 8 
ANALYTICAL FREQUENCY * 1.377 HZ. 


COMPONENT 

GMC 

GMC 

GMC 

GNC 

GMC 

GMC 

NAME 

(OX) 

(OY) 

(DZ) 

(TX) 

(TY) 

(TZ) 

BP/OHS SKIRT/IU/'^AS 

. 0010 

.0159 

.0015 

.0127 

. 0001 

.0057 

6-FAS 02 TANKS 

.0018 

.0027 

.00 30 

0. 

0. 

0. 

HOA/STS/AM 

.0001 

.0032 

.0001 

.0021 

. 0000 

.0003 

6-AM N2 TANKS 

. 0002 

.0005 

. 0002 

0. 

0. 

0. 

COMMANO/SERVICE NOD. 

. 0002 

• 1140 

.0025 

.0028 

.. 0000 

.0033 

DEPLOYMENT ASSEM9.Y 

.0014 

.0002 

.0013 

0. 

0. 

0. 

ATM-PACK ,CMGS, 4-5 AS 

.2751 

.4167 

.0556 

.00 04 

.0000 

• 0312 

ATM-SPAR CENTER 

. 0007 

.0016 

• 0001 

.0153 

.0000 

0. 

ATM-GRA/CAN CENTER 

. 0006 

• 0013 

. 0001 

.0195 

. 0003 

.0348 

SUM 

.2813 

• 5561 

.0644 

.0527 

. 0004 

.0454 


TOTA. 6M CONTRIBUTION FOR EACH COMPONENT 


BR70WS SKIRT/1 J/FAS .0359 

5- -AS 02 TANKS .0076 

MOA/STS/AM .0058 

6- AM N2, TANKS . 0008 

CDNMANO/SERVIC* MOO. .1228 

DEPLOYMENT ASSEMBLY .3028 

ATN-RACKtCMGS,i»-SAS .7490 

AT1-SPAR CENTER .0177 

ATH-GRA/CAN CENTER .0556 



C-7 

TABLE c-4 



GEN- 

RALIZEO 

HASS CO'ITRI BUT IONS 9Y DEGREE OF 

FREEOOH 


ANALYTICAL 

HOOE 

s 

FREQUENCY* 1 

.38 HZ. 

NDOE 

GMC 

GMC 

GHC 

GMC 

3 H C 

GHC 

NODE 

NO* 

(OX) 

(OY) 

(OZ) 

(TX) 

(TY) 

(TZ) 

DESCRIPTION 

1 

• 0001 

• 0133 

.0002 

• 0066 

• 0001 

.0035 

BASE RNG70HS SKIRT 

2 

..0000 

• 0009 

-.0000 

• 0023 

.0000 

.0010 

OHS/IU INTERFACE 

3 

• 0000 

• 0OQ5 

.0000 

• 0038 

.0030 

.0013 

lU/FAS INTERFACE 

Ef 

• 0008 

• 0002 

.0007 

0^ 

0. 

0. 

FAS 02 B3TL1,+Y *Z 

5 

• 0002 

• 0007 

.0002 

0. 

0. 

0. 

FAS 02 BDTL2,+Y +Z 

6 

-•0300 

• 0007 

.0002 

Or 

0. 

0. 

FAS 02 BDTL3,-Y +Z 

r 

• 0004 

• 0002 

.0008 

Or 

0. 

0. 

FAS 02 B3TL4,-Y *2 

8 

• 0003 

• 0Q03 

.0008 

Or 

0. 

0. 

FAS 02 BDTL5,-Y -Z 

9 

• 0001 

• 0008 

.0002 

0. 

0. 

0. 

FAS 02 83TL6,-Y -Z 

10 

• 0305 

• 0000 

.0004 

0 • 

0. 

0. 

FAS/AM/OA IF, >Y 

11 

• 0000 

.0010 

.0000 

0. 

0. 

0. 

FAS/AM/OA IF, *2 

12 

.0004 

• 0000 

• 0006 

0. 

0. 

0. 

FAS/AH/OA IF, -Y 

13 

.0000 

-•COOO 

.0001 

0« 

0. 

0. 

FAS/OA IF, “Y -2 

14 

-.0300 

• 0002 

-.0000 

Or 

0. 

0. 

FAS/AM I-, -Z 

15 

.0000 

.0000 

.0000 

0. 

0. 

0. 

FAS/OA IF, +Y -Z 

16 

.0300 

• oooo 

.0000 

• 0002 

.CDOC 

.0001 

AM TJNNE. /shear HB 

17 

.0000 

• 0003 

.0000 

• 0005 

.0000 

.0000 

AM TUNNE-/STS IF 

18 

.0000 

• OGIO 

.0000 

• 0008 

.0000 

.0002 

MOA/STS INTERFACE 

1*^ 

. 0 000 

• 0019 

.0000 

• 0006 

. 03 3 0 

.0000 

MOA CONE/CYL ITRFC 

23 

. 0 001 

• 0000 

.0001 

0. 

0. 

0. 

N2 TANK, +Y, LOWER 

21 

• 0001 

• 0000 

.0001 

Or 

0. 

0. 

N2 TANK, +Y, UPPER 

22 

. 3 000 

• 0 001 

.0000 

0 • 

0. 

0. 

N2 TANK, +Z, LOWER 

23 

. 0 000 

• 0002 

.300 0 

0. 

0. 

0. 

N2 TANK, *Z, UPPER 

24 

.0000 

• 0001 

.0000 

0. 

0. 

0. 

N2 TANK -Z, LOWER 

25 

. 0 030 

• 0000 

.003 0 

0 . 

0. 

0. 

N2 TANK, -Z, UPPER 

26 

.0000 

• 0001 

.300 0 

• 0005 

.0030 

.0001 

CM, FMD 3ULKHEAO 

27 

. 0 000 

• 0046 

.303 1 

• 0 004 

.0030 

. 0003 

CM, AFT 3ULKHEAO 

28 

.0 30 1 

• 0093 

.000 2 

.0009 

.0300 

. 0005 

SM, FWO 3ULKHEAD 

29 

.0001 

• 1000 

.0022 

• aoiQ 

-.0001 

. 0025 

SM, AFT BULKHEAD 

30 

. 0000 

• 0006 

.000 0 

Or 

0. 

0. 

LOWER 0 LATCH* OA 

31 

.0008 

-.0004 

.0034 

Or 

0. 

0. 

LOWER *Y TRUNNION 

32 

.0006 

-.0005 

.003 9 

0 • 

0. 

0. 

LOWER -V TRUNNION 

33 

.0000 

• 0005 

.000 0 

0« 

0. 

0. 

EREP PACKAGE C.G. 

34 

.0045 

• 0480 

.0023 

0. 

0. 

0. 

ATM PN 6,7 IFjOUTR 

35 

.0618 

.0057 

.0083 

0 • 

0. 

0. 

ATM PN 4,5 IF,OUTR 

36 

.0538 

.0091 

.0149 

0 • 

0. 

0. 

ATM PN 8,1 IF,OUTR 

37 

.0148 

.0704 

.0049 

0 • 

0. 

0. 

ATM PN 2,3 IP,OUTR 

38 

-.0002 

-•0001 

.0004 

0. 

0. 

0. 

ATM PN 6,7 IF,INNR 

39 

.0275 

.0033 

.0063 

0 • 

0. 

0. 

ATM PN 4,5 IF,INNR 

40 

.0629 

• 0507 

.0047 

Or 

0. 

0. 

ATM PN 8,1 IF,INNR 

41 

• 0 190 

.1756 

.0024 

0 • 

0. 

0, 

ATM PN 2,3 IFjINNR 

42 

.0148 

.0055 

.0063 

• 0001 

.0300 

• 0004 

CMG, -Y SIDE 

43 

• 0145 

.0051 

• 0050 

• 0002 

.0000 

.0006 

CMG, +Y SIDE 

44 

.0001 

.0417 

.0001 

• 0001 

-.0000 

.0003 

CMG, SIDE 

45 

.0005 

• 0005 

0 . 

0 • 

0. 

0. 

ATM SAS ,PN 1 

46 

.0003 

• 0 003 

0. 

0 • 

0. 

0. 

ATM SAS, PN 3 

47 

.0005 

• 0005 

0. 

Or 

0. 

0. 

ATM SAS, PN 5 

48 

. 0003 

• 0003 

0. 

0 • 

0. 

0. 

ATM SAS, PN 7 

49 

• 0 007 

• 0016 

.000 1 

• 0153 

.000 0 

0. 

SPAR CENTER 

50 

• 0006 

• 0013 

.0001 

• 0195 

.0003 

.0348 

GRA/CAN CENTER 

SJH 

. 2810 

.5561 

• 0644 

• 05 27 

• 0034 

.0 454 




C-8 


TftqLE C-5 


ORBITAL CONFISURATION MODAL SJRVEf 
ANALYTICAL MOOES GENERALIZED MASS CONTRIBUTION SUMMARY 


ANALYTICAL MODE 9 
ANALYTICAL FREQUENCY = 1.643 HZ. 


COMPONENT 

GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

NAME 

(OX) 

<OY) 

(OZ) 

(TX) 

(TY) 

(TZ) 

BP/ONS SKIRT/IU/s^AS 

.C123 

.0387 

. 0975 

.0»26 

.0223 

.0134 

6-FAS 02 TANKS 

.0187 

.0114 

. 0120 

0. 

0. 

0. 

MDA/STS/AM 

.0060 

.0136 

. 0081 

.0J77 

.0018 

.0317 

6- AM N2 TANKS 

.0016 

.0016 

.00 27 

0. 

0. 

0. 

COMMAND/SERVICE M9D. 

.0076 

.1007 

.1006 

.0092 

.0025 

.0026 

DEPLOYMENT ASSEMBLY 

. 0026 

. 0111 

.0129 

0. 

0. 

0. 

ATM-PACK,CMGS,4-3AS 

.0983 

.0408 

.1594 

.00 0 1 

. 0001 

.0001 

ATM-SPAR CENTER 

.0264 

.0106 

.0287 

.0028 

.coil 

0. 

ATM-GRA/CAN CENTER 

.0261 

. 0084 

.0256 

.0)43 

.0026 

.0)29 

SUM 

. 1974 

.2372 

.4475 

.0569 

. 0303 

. 0206 


TOTA. GM CONTRIBJTION FOR EACH COMPONENT 


BR/OMS SKIRT/IU/FAS .2259 
6-FAS 02 TANKS .0421 
MDA/STS/AM .0379 
6-AM N2 TANKS .0038 
COMMANO/SERVICE MOD. .2232 
DEPLOYMENT ASSEMBLY .0257 
AT1-RACK,CMGS,4-SAS .2988 
ATM-SPAR CENTER .0697 
AT1-GRA/CAN CENTER .0639 



I!! 

V 


C-9 

TABLE C-6 

GEMPRALIZED MASS CD'ITRIBUTIONS BY DEGREE OF FREEDOM 
AMALYTICAL MODE 9 FREQUENCY* 1.64 HZ. 


NDHE 

GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

NODE 

NO. 

COY) 

CDY) 

(OZ) 

(TX) 

(TY) 

(TZ) 

DESCRIPTION 

1 

.0038 

.0316 

.0790 

.0223 

.0137 

. 0081 

BASE RN6/0MS SKIRT 

? 

.0019 

.0022 

.0069 

.0074 

.0342 

. 0020 

OHs/iu interface 

3 

.0015 

.0012 

.0075 

.0130 

.0043 

.0032 

lU/FAS INTERFACE 

4 

.0006 

.0006 

.0675 

0. 

0. 

0. 

FAS 02 BDTL1,*Y *Z 

5 

.0004 

.0023 

.0039 

0. 

0. 

0. 

FAS 02 B0TL2,+Y +Z 

6 

-.0001 

.0024 

.0000 

0. 

0. 

0. 

FAS 02 B3TL3,-Y +Z 

7 

.0024 

.0 007 

.000 3 

0. 

0. 

0. 

FAS 02 B0TL4,-Y *7 

8 

.0066 

.0011 

.0002 

0. 

0. 

0. 

FAS 02 B0TL5,-Y -Z 

9 

.0087 

.0043 

.000 0 

0. 

0. 

0. 

FAS 02 BDTL6,-Y -Z 

10 

.0003 

.0000 

.0021 

0. 

0. 

0. 

FAS/AM/OA IF, *Y 

11 

.0002 

.0 033 

.000 1 

0. 

0. 

0. 

FAS/AM/OA IF, +Z 

12 

. 0030 

.0001 

.0014 

0. 

0. 

0. 

FAS/AM/OA IF, -Y 

13 

.0004 

-.0002 

.0002 

0. 

0. 

0. 

FAS/OA IF, -Y -Z 

14 

.0011 

.0006 

.000 1 

0. 

0. 

0. 

FAS/AH !=■, -Z 

19 

.Oooi 

-.0000 

.0001 

0. 

0. 

0. 

FAS/OA IF, +Y -Z 

16 

.0008 

.0001 

.0014 

.0006 

.0004 

. 0003 

AM TONNE. /SHEAR MB 

1“" 

.0012 

.0008 

.0000 

.0018 

.0003 

. 0002 

AM TUNNEL /STS IF 

18 

.0017 

.0 039 

.0012 

.0027 

.0010 

.0010 

MOA/STS INTERFACE 

19 

.0014 

.0088 

.0055 

.0026 

.0001 

. 0001 

MOA GONE/CYL ITRFC 

20 

.0 000 

.0000 

.0012 

0 . 

0. 

0. 

N2 TANK, +Y, LONER 

?1 

.0000 

.0 000 

.0007 

0. 

0. 

0. 

N2 TANK, +Y, UPPER 

22 

-.0000 

.0002 

.0003 

0. 

0. 

0. 

N2 TANK, +Z, LONER 

?3 

• 0000 

.0 006 

.000 1 

0 . 

0. 

0. 

N2 TANK, +Z, UPPER 

24 

.0007 

.0 005 

.000 3 

0 . 

0. 

0. 

N2 TANK -Z, LONER 

29 

.0008 

.0002 

.0001 

0. 

0. 

0. 

N2 TANK, -Z, UPPER 

26 

.0018 

.0045 

.0029 

.0 018 

.0003 

. 0003 

CM, FNO 3ULKHEAD 

?7 

.0023 

.0003 

.0009 

.0022 

.0004 

. 0003 

CM, AFT 3ULKHEAO 

28 

.0014 

.0028 

.0034 

.0030 

.000 4 

• 0002 

SM, FNO 3ULKHEAO 

29 

.0020 

.0931 

.0934 

.0022 

.0014 

.0016 

SM, AFT BULKHEAD 

30 

.0014 

.0000 

.0066 

0. 

Q. 

0. 

LONER 0 LATCH, DA 

31 

.0001 

.0085 

.0017 

0. 

0. 

0. 

LONER *'f TRUNNION 

32 

.0010 

.0009 

.0046 

0. 

0. 

0. 

LONER -Y TRUNNION 

33 

.0000 

.0017 

.0000 

0. 

0. 

0. 

EREP PACKAGE C.6. 

34 

.0046 

.0179 

.0475 

0. 

0. 

0. 

ATM PN 6,7 IF,OUTR 

35 

.0371 

.0074 

.0049 

0. 

0. 

0. 

ATM PN 4,5 IF,OUTR 

36 

.0059 

.0037 

.0293 

0. 

0. 

0. 

ATM ON 8,1 IP,OUTR 

37 

.0162 

.0000 

.0014 

0 . 

0. 

0. 

ATM PM 2,3 IF,OUTR 

38 

.0013 

.0045 

.0332 

0. 

0. 

0. 

ATM PN 6,7 IF,1NNR 

39 

.0192 

.0009 

.0031 

0. 

0. 

0. 

ATM PN 4,5 IF,INNR 

40 

-.0001 

-.0007 

.0212 

0. 

0. 

0. 

ATM PN 8,1 IF,1NNR 

41 

.0054 

.0050 

.0044 

0. 

0. 

0. 

ATM PN 2,3 IF,IMMR 

42 

.0060 

.0001 

.0010 

.0000 

.0000 

.0000 

CMG, -Y SIDE 

43 

.0001 

.0002 

.0114 

.0001 

.0001 

. 0001 

CMG, »Y SIDE 

44 

.0016 

.0007 

.0021 

.0000 

.0000 

.0000 

CMG, *X SIDE 

45 

.0032 

.0002 

0. 

0. 

0. 

0. 

ATM SAS ,PN 1 

46 

.0007 

.0007 

0. 

0. 

0. 

0. 

ATM SAS, PN 3 

47 

-.0000 

-.0000 

0. 

0. 

0. 

0. 

ATM SAS, PN 5 

48 

.0000 

.0000 

0. 

0. 

0. 

0. 

ATM SAS, PN 7 

49 

.0264 

.0108 

.0287 

.0028 

.0011 

0. 

SPAR CENTER 

FO 

.0251 

.0084 

.0256 

.0043 

.0026 

.0029 

gra/can center 

SJH 

.1974 

.2372 

.4475 

. 0669 

.0303 

.0206 



I 



C-10 


TftBLE c -7 


ORBITAL CONFISURATION MODAL SJRVEf 
ANALYTICAL iOOES GENERALIZED MASS CONTRIBUTION SUMMARY 


ANALYTICAL MODE 10 
A'lALYTICAL FREQUENCY = 1.670 HZ. 


COMPONENT 

GMC 

GMC 

GMC 

GNC 

GMC 

GMC 

NAME 

<OX) 

(OY) 

(OZ) 

(TX) 

(TY) 

(TZI 

BR/OHS SKIRT/I'J/FAS 

.0107 

.0688 

.0585 

.0575 

.0146 

.0232 

S-FAS 02 TANKS 

.0070 

.0113 

.0190 

0. 

C. 

0. 

HO A/STS/AM 

.0043 

.0226 

.0066 

.0103 

.0013 

.0026 

6-AM N2 tanks 

. 0025 

.0021 

. 0008 

0. 

0. 

0. 

commano/service mod. 

.0077 

. 1608 

.0617 

.3260 

.0029 

.0089 

DEPLOYMENT ASSEM3.Y 

. 0030 

.00 94 

.00 87 

0. 

0. 

0. 

ATM-'?ACK,CMGS,4-5AS 

. 0842 

.0796 

.1013 

.0301 

.0000 

.0002 

ATM-SPAR CENTER 

. 0165 

.0185 

. 0195 

.0358 

.0007 

0. 

ATM-GRA/CAN CENTER 

.0133 

.0183 

.0169 

.0379 

.0008 

.0041 

SUM 

.1490 

.3913 

.29 30 

.1376 

.0202 

.0390 


TOTA. GM CONTRIBJTION FOR EACH COMPONENT 


BR^OWS SKIRT/IU/FAS .2334 
6-FAS 02 TANKS .J3Z2 
MOA/STS/AM .0474 
6-AM N2 TANKS .0054 
C01MAN0/SERVICE MOO. .2630 
DEPLOYMENT ASSEMBLY .0211 
ATM-RACK,CMGS,!f-SAS .2654 
AM-SPAR CENTER .0609 
AT1-GRA/CAN CENTER .0613 



C-11 

TABLE C-8 

GENERALIZED MASS CO'I TRI9UTI0NS 3Y DEGREE OF FREEDOM 
ANALYTICAL MODE 10 FREQUENCY= 1.67 HZ, 


MOD?: 

GMC 

GHC 

GMC 

GMC 

GMC 

GMC 

NODE 

MO. 

(OX) 

(OY) 

(DZ) 

(TX) 

(TY) 

(TZ) 

DESCRIPTION 

1 

. 0030 

.C570 

.0454 

.0298 

• 03 86 

• 0140 

BASE RNG/OMS SKIRT 

2 

.0011 

.0040 

• 0041 

• 0106 

.0031 

.0043 

OHS/IU INTERFACE 


• 0011 

.0 023 

• 0034 

.0171 

,Cj29 

• 0048 

lU/FAS INTERFACE 

4 

. 0037 

.0007 

.0014 

0 • 

0. 

0. 

FAS 3? B3TL1,+Y *Z 


-• 0001 

.0029 

.0001 

0. 

0. 

0. 

FAS 02 aOTL2,*Y +Z 

6 

. 000 3 

.0027 

.0028 

0. 

0. 

0. 

FAS 02 BDTL3,-Y +2 

7 

• 0313 

.0 007 

• 0065 

0. 

0. 

0. 

FAS 02 B3TL4,-Y +Z 

B 

-.0000 

.0 013 

.0061 

0 . 

0. 

0. 

FAS D2 B3TL5,-Y -Z 

9 

• 0017 

.0030 

.0020 

0. 

0. 

0. 

FAS 32 B3TL6,-Y -Z 

10 

• 0030 

.0000 

.0016 

0. 

0. 

0. 

FAS/AM/OA IF, *Y 

11 

. 0031 

.0043 

• 000 0 

0 • 

0. 

0. 

FAS/AM/OA IF, +Z 

12 

• 0010 

.0 001 

• 0037 

0 • 

0. 

0. 

FAS/AM/OA IF, -Y 

13 

. 0 000 

-.9001 

• 000 2 

0. 

0. 

0 . 

FAS/OA IF, -Y -Z 

14 

. 0 009 

• 0011 

.000 0 

0 . 

0, 

0 . 

FAS/AM IF, -Z 

19 

. 0 009 

.0001 

.0 00 1 

0 • 

0. 

0 . 

FAS/OA IF, *Y -Z 

16 

• 0 006 

.0 002 

.009 6 

• 0 008 

,000 3 

• GO 06 

AM TUNNE-/SHEAR MB 

17 

• 0010 

.0013 

• 000 1 

.0 0 25 

.030? 

• 0004 

AM TUNNE-/STS IF 

18 

• 0014 

.9063 

• 0014 

.0040 

,0007 

.0017 

MOA/STS INTERFACE 

19 

.0 011 

.0148 

.0045 

• 0030 

.0031 

• 0000 

MOA DONE^CYL ITRFC 

20 

.0007 

.0 000 

.0001 

0 • 

0. 

0 . 

N2 TANK, +Y, LOWER 

21 

.0 007 

.0 000 

< 0004 

0 . 

0. 

0. 

N2 TANK, *Y, UPPER 

22 

• 0000 

.0 003 

<0001 

0 • 

0. 

0 . 

N2 TANK, +Z, LOWER 

23 

.0000 

.0008 

..0 00 0 

0 • 

0. 

0 . 

N2 TANK, + Z , UPPER 

24 

• 0009 

.9007 

.0001 

0^ 

0. 

0. 

N2 TANK -7, LOWER 

29 

. 0 006 

.0 003 

.0000 

0. 

0. 

0. 

N2 TANK, -7, UPPER 

26 

.0013 

.0078 

.0033 

• 00 35 

. 003? 

. 0002 

CM, ^WO BULKHEAD 

27 

.0016 

• 0 003 

. GOO 0 

. 0 0 38 

.00 0? 

. 0003 

CM, AFT BULKHEAD 

28 

.9021 

• 0 044 

.0018 

.0070 

.0001 

• 0015 

SM, FWO BULKHEAD 

29 

.0 027 

.1483 

.0567 

.0118 

.03 23 

. 0070 

SM, AFT bulkhead 

30 

.0010 

• C 001 

• 0042 

0. 

0. 

0. 

LOWER D LATCH, DA 

31 

.0019 

-.0 001 

.0038 

0. 

0. 

0. 

LOWER *Y TRUNNION 

32 

. 0004 

.0071 

• 0007 

0. 

0. 

0. 

LOWER -Y TRUNNION 

33 

.0000 

.0024 

.000 0 

0. 

0. 

0. 

EREP PACKAGE C.G. 

34 

.0134 

• 0466 

.0145 

0. 

0. 

0. 

ATM PN 6,7 IF,OUTR 

39 

-.0003 

.0160 

.0317 

Q. 

0. 

0. 

ATM PN 4,5 I‘^,OUTR 

36 

.0336 

.0026 

-.0001 

0 • 

0. 

0. 

ATM PN 8,1 IF,OUTR 


.0047 

.0027 

• 0082 

0. 

0. 

0. 

ATM PN 2,3 IF,OUTR 

38 

.0 055 

.0 065 

• 0129 

0 • 

0. 

0. 

ATM PN 6,7 IF,INNR 

39 

-.0013 

-.0010 

.0117 

0. 

0. 

0. 

ATM PN 4,5 IF,INNR 

40 

.0205 

• 0023 

• 000 3 

0. 

0. 

0. 

ATM PN 8,1 IF,INNR 

41 

-.0002 

• 0022 

.0104 

0. 

0. 

0. 

ATM PN 2,3 IF,INNR 

42 

-.0000 

.0 003 

.0102 

.0000 

-.0300 

. 0000 

CMG, -Y SIDE 

43 

.0064 

.0002 

.0001 

.0000 

.0000 

.0001 

CNG, +Y SIDE 

44 

.0011 

• 0005 

.0014 

.0001 

• 0000 

• 0001 

CNG, +X SIDE 

49 

.0006 

• 0006 

0. 

0. 

0. 

0. 

ATM SAS ,PN 1 

46 

.0001 

• 0001 

0. 

0. 

0. 

0. 

ATM SAS, PN 3 

47 

• 0 000 

.0000 

0. 

0. 

0. 

0. 

ATM SAS, PN 5 

48 

-.0000 

-•GOOD 

0. 

0. 

0. 

0. 

ATM SAS, PN 7 

49 

.0165 

• 0185 

• 0195 

• 0 058 

.0007 

0. 

SPAR CENTER 

90 

.0133 

• 0183 

.0169 

.0079 

.0036 

• 0041 

GRA/3AN DENTER 

SUM 

.1490 

. 3913 

.2930 

.1076 

• 0203 

.0390 




T4BLE c -9 


ORBITAL CONFIGURATION MODAL SJRVET 
ANALYTICAL MOOES GENERALIZED MASS CONTRIBUTION SUMMARY 


ANALYTICAL MODE 11 
ANALYTICAL FREQUENCY = 2.338 HZ. 


COMPONENT 

GMC 

GMC 

GMC 

GNC 

GMC 

GMC 

NAME 

(OX) 

(OY) 

(OZ) 

CTX) 

(TY) 

(TZ) 

BP /OHS SKIRT/IU/PAS 

. 0037 

.0483 

.0080 

.19 5 4 

.0000 

.0320 

6-FAS 02 TANKS 

.0101 

• 0248 

.0251 

0. 

0. 

0. 

MOA/STS/AM 

.0000 

.1250 

.0007 

.0155 

. 0001 

.0081 

6- AH N2 TANKS 

. 0006 

.0078 

.0024 

0. 

0. 

0. 

commano/service nod. 

-.0000 

.2101 

. 00 09 

. 0877 

-.0001 

.0119 

DEPLOYMENT ASSEMBLY 

.0369 

• 0286 

-.0006 

0. 

0. 

0. 

ATH-PACK,CMGSt4-3AS 

.0147 

.1049 

.0357 

.0002 

.0000 

.0000 

ATM-SPAR CENTER 

. 0001 

• 0330 

. 0000 

.0065 

.0000 

0. 

ATM-GRA/CAN CENTER 

. 0000 

. 0303 

.0000 

.0393 

.0001 

.0021 

SUM 

.0361 

.6128 

.0723 

.2246 

.0001 

.0541 


TOTA. GM CONTRIBJTION FOR EACH COMPONENT 


BR/OMS SKIRT /lU/FAS .1913 
6-- AS 02 TANKS .0630 
MDA/STS/AM .1493 
6-AM N2 TANKS .0108 
CONMANO/SERVICI MOD. .3136 
DEPLOYMENT ASSEMBLY .0349 
ATM-RACK,CMGS,4-SAS .1557 
ATM-SPAR CENTER .0395 
ATI-GRA/CAN CENTER .0419 



C-13 _ 

table c-10 

GEMfRALIZeO MASS CONTRIBUTIONS 3Y DEGREE OF FREEDOM 
ANALYTICAL MODE It F^EOUENCY= 2,34 HZ. 


NODE 

GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

NODE 

MO. 

(OX) 

(OY) 

(OZ) 

(TX) 

(TY) 

(TZ) 

DESCRIPTION 

1 

• 0000 

• 0363 

.000 1 

• 0561 

.0000 

.0182 

BASE RNG/OMS SKIRT 

2 

• 0000 

-.0000 

-.0000 

.0160 

-.0000 

• 0044 

OMS/IU INTERFACE 

3 

• 0000 

• 0002 

.000 1 

.0313 

.0000 

• 0094 

lU/FAS INTERFACE 

4 

«0024 

-.0000 

.0076 

0 . 

Q. 

0. 

FAS 32 BDTL1,+Y +2 

5 

• 0006 

.0017 

.0028 

0. 

0. 

0. 

FAS 02 BDTL2,+Y +2 

6 

.0007 

.0017 

• 0015 

0. 

0. 

0. 

FAS 02 B3TL3,-Y *Z 

7 

.0023 

-.0000 

.0054 

0. 

0. 

0. 

FAS 02 BDTL4,-Y *2 

8 

.0037 

.0080 

.0066 

0 . 

0. 

0. 

FAS 02 83TL5,-Y -Z 

9 

. 0 03 3 

.0134 

• 0011 

0. 

0. 

0. 

FAS 32 B3TL6,-Y -2 

10 

• 0013 

.0013 

.0036 

0. 

0. 

0. 

FAS/AM/OA IF, +Y 

11 

• 0000 

.0011 

.000 0 

0. 

0. 

0. 

FAS/AM/OA IF, +Z 

12 

• 0020 

.0019 

.0043 

0. 

0. 

0. 

FAS/AN/OA IF, -Y 

13 

. 0 00 1 

.0012 

-.000 2 

0 . 

0. 

0. 

FAS/OA IF, -Y -Z 

14 

• 0000 

.0055 

• 000 0 

0. 

0. 

0. 

FAS/AM I-, -Z 

15 

. 0002 

.0007 

• 000 1 

0. 

0. 

0. 

FAS/OA IF, +Y -2 

16 

-.0000 

.0011 

.000 0 

.0017 

• 0330 

.0010 

AM T'JNNEw /SHEAR HB 

17 

• 0 030 

.0 126 

• 000 1 

.0058 

• oooc 

. 0008 

AM TUNNEi./STS IF 

18 

• 0000 

• 0406 

.000 2 

.0046 

• 0000 

. 0066 

MOA/STS INTERFACE 

19 

• 0 000 

.0706 

.003 3 

.0033 

. 0000 

-.0002 

MOA 30NE/CYL ITRFC 

20 

• 0 03 3 

.0004 

• 0011 

0 . 

0. 

0. 

N2 TANK, +Y, LONER 

21 

. 0003 

.0011 

.0012 

0. 

0. 

0. 

N2 TANK, +Y, UPPER 

22 

.0 000 

• 0002 

• 003 0 

0 • 

0. 

0. 

N2 TANK, +Z, LONER 

23 

• 0000 

.0 000 

.0000 

0 . 

0. 

0. 

N2 TANK, +Z, UPPER 

24 

• 0000 

.0022 

.000 0 

0 . 

0. 

0. 

N2 TANK ~Z, LONER 

25 

• 0000 

• 0040 

• OOOQ 

0 • 

0. 

0. 

N2 TANK, -Z, UPPER 

26 

• OOOQ 

.0612 

.0036 

• 0088 

-.0000 

• 0005 

CM, FHO 3ULKHEAO 

27 

• 0 000 

.0143 

.0035 

.0137 

.0300 

-. 0003 

CM, AFT 3ULKHEAO 

28 

-.0000 

.0041 

-.0000 

.0258 

.0000 

.0023 

SM, FMO BULKHEAD 

29 

-.0000 

.1305 

-.0001 

.0 394 

-.0001 

• 0093 

SM, AFT BULKHEAD 

30 

. 0 000 

.0 299 

.000 0 

0 . 

0. 

0. 

LOWER D -ATCH, DA 

31 

. 0034 

-.0010 

-.0003 

0. 

0. 

0. 

LOWER TRUNNION 

32 

. 0035 

-.0004 

-.000 3 

0. 

0. 

0. 

LOWER -Y TRUNNION 

33 

-.0000 

.0 001 

.000 0 

0. 

0. 

0. 

EREP PACKAGE C.G. 

34 

-.0002 

.0120 

.0019 

0 . 

0. 

0. 

ATM PN 6,7 IF,OUTR 

35 

.0011 

.0115 

.0082 

0. 

0. 

0. 

ATM PN 4,5 IF,OUTR 

36 

.0037 

.0203 

• 0099 

0. 

0. 

0. 

ATM PN 8,1 IF,OUTR 

37 

.0018 

.0479 

• 0011 

0 . 

0. 

0. 

ATM PN 2,3 IF,OUTR 

36 

• 0001 

• 0002 

• 0014 

0 • 

0. 

0. 

ATM PN 6,7 IF,INNR 

39 

.0029 

.0001 

• 0014 

0. 

0. 

0. 

ATM PN 4,5 IF,INNR 

UO 

.0022 

.0013 

.0035 

0 • 

0. 

0. 

ATM PM 8,1 IF,INNR 

41 

.0010 

.0064 

.0011 

0. 

0. 

0. 

ATM PN 2,3 IF,INNR 

42 

.0009 

.0008 

.0022 

.0001 

. 0030 

.0000 

CMG, -Y SIDE 

43 

.0006 

.0 009 

.0031 

• 0001 

.00 0 0 

• 0000 

CMG, *Y SIDE 

44 

. 0000 

.0031 

.0000 

.0001 

.0000 

• 0000 

CMG, SIDE 

45 

.0001 

.0001 

0. 

0. 

0. 

0. 

ATM SAS ,PN 1 

46 

• 0001 

• 0001 

0. 

0 . 

0. 

0. 

ATM SAS, PN 3 

47 

.0002 

• 0002 

0. 

0. 

0. 

0. 

ATM SAS, PM 5 

46 

.0 00 1 

• 0001 

0. 

0. 

0. 

0. 

ATM SAS, PN 7 

49 

.0001 

• 0330 

• 0000 

.0065 

• 0000 

0. 

SPAR CENIER 

50 

. 0000 

.0303 

• 000 0 

.0093 

.000 1 

• 0021 

GRA/CAN 3ENTER 

SUM 

. 0361 

.6128 

.0723 

.2246 

• 003 1 

.0541 




TABLE 


C-11 


ORBITAL CONFI3URATION MODAL SJRVET 
ANALYTICAL 100ES GENERALIZED MASS CONTRIBUTION SUMMARY 


ANALYTICAL MODE 12 
ANALYTICAL FREQUENCY = 3.151 HZ. 


COMPONENT 

GMC 

GMC 

GMC 

G1C 

GMC 

GNC 

NAME 

(OX) 

(OY) 

(DZ) 

(TX) 

(TY) 

CTZ) 

BP /OHS SKIRT/IU/FAS 

.0019 

.0002 

• 0155 

• 0325 

.0104 

• 0000 

6-FAS 02 TANKS 

.0027 

.0012 

.0045 

3. 

0. 

0^ 

MOA/STS/AM 

.0008 

. 0003 

.1875 

• 0301 

.0221 

••0000 

5- AM N2 TANKS 

.0010 

. 0001 

.00 20 

0. 

0. 

0. 

Cf'MMANO/SERVICE NOD. 

. 0027 

. 0008 

.3629 

.0101 

.0121 

. 0002 

DEPLOYMENT ASSEMB.Y 

. 0004 

.3240 

.0137 

0. 

0. 

0. 

ATM-PACK ,CMGS,4-SAS 

.0159 

.0028 

.20 54 

.0000 

.0001 

.0000 

ATM-SPAR CENTER 

.0007 

.0003 

. 0476 

.0002 

.0018 

0. 

ATM-GRA/CAN CENTER 

.0006 

.0002 

.0420 

.0302 

.0025 

-.0000 

SUM 

.0268 

.0298 

.8811 

.0130 

.0490 

.0003 


TOTA. GM CONTRIBUTION FOR EACH COMPONENT 


BR/OMS SKIRT/IJ/FAS .331)6 
6--AS 02 TANKS .0094 
MOA/STS/AM .2159 
6-AM N2 TANKS .0030 
CONMANO/SERVICE MOO. .3888 
DEPLOYMENT ASSEMBLY .3391 
ATM-RACK,CMGS,^-SAS .2242 
ATN-SPAR CENTER .0505 
AT1-GRA/CAN CENTER .0455 


C-15 

TABLE C-12 

GEN'^RALIZEO HASS C3'<T RIBUT IONS BY DEGREE OF FREEDOM 
ANALYTICAL MODE 12 FREQUENCY* 3.15 NZ. 


MOD? 

GHC 

GMC 

GHC 

GMC 

GMC 

GMC 

NODE 

HO. 

<DX) 

(DY) 

(DZ) 

<TX) 

(TY) 

(TZ) 

DESCRIPTION 

1 

. 0002 

.0 000 

.0133 

.0013 

.0360 

.0000 

BASE RNG^OHS SKIRT 

2 

.0001 

-.0000 

.000 1 

.0004 

.0015 

. 0000 

OMS/IU INTERFACE 

3 

. 0001 

-.0000 

.0000 

.0008 

.0030 

. 0000 

lU/FAS INTERFACE 

4 

.0000 

.0 000 

.0000 

0. 

0. 

0. 

FAS 02 BDTL1,+Y +Z 

5 

.0004 

.0000 

.0004 

0 . 

0. 

0. 

FAS 02 BDTL2,+Y *Z 

6 

.000“! 

.0 005 

.0014 

0 . 

0. 

0. 

FAS 32 BDTL3|-Y +Z 

7 

. 0 000 

.0001 

.0011 

0. 

0. 

0. 

FAS 02 B3TL4,-Y *Z 

« 

.0004 

' .0002 

.000 6 

0 . 

0. 

0. 

FAS 02 BDTL5,-Y -Z 

9 

.0012 

.0004 

.0008 

0 . 

0. 

0. 

FAS 02 B3TL6,-Y -Z 

10 

.0 031 

-.0000 

.000 0 

0 . 

0. 

0. 

FAS/AM/DA IF, *Y 

11 

.0007 

.0001 

.0009 

0 . 

0. 

0. 

FAS/AM/OA IF, +Z 

12 

. 0001 

-.0000 

.000 8 

0 . 

0. 

0. 

FAS/AM/OA IF, -Y 

13 

. 0000 

.0000 

-.0000 

0 . 

0. 

0. 

FAS/DA IF, -Y -Z 

14 

.0 006 

.3 000 

.0004 

0 . 

0. 

0. 

FAS/AM I- , -2 

1*? 

. 0000 

.0000 

-.0000 

0. 

0. 

0. 

FAS/OA IF, +Y -Z 

16 

. 0002 

.0000 

.000 2 

.0000 

. 0009 

. 0000 

AM TUNNE-/SHEAR MB 

17 

.0003 

.0 003 

.0078 

.0 000 

.0018 

. 0000 

AM TUNNEL/STS IF 

13 

. 0002 

.0 001 

.0550 

-.0000 

.C169 

. 0000 

HDA/STS INTERFACE 

19 

. 0032 

.0002 

.1246 

.0001 

.03 25 

-. 0000 

MOA CONE7CYL ITRFC 

2C 

.0000 

.0000 

.0000 

0. 

0. 

0. 

N2 TANK, +Y, LOWER 

21 

. 0 000 

.0 000 

.000 3 

0 . 

0. 

0. 

N2 TANK, +Y, UPPER 

22 

.0 031 

.0000 

.000 2 

0 . 

0. 

0 . 

N2 TANK, +Z, LOWER 

23 

. 0 03 1 

.0 000 

. 000 7 

0 . 

0. 

0. 

N2 TANK, +Z, UPPER 

24 

. 0 004 

.0 000 

.000 2 

0 . 

0. 

0. 

N2 TANK -Z, LOWER 

?'? 

. 0 03 3 

.0000 

.0007 

0 . 

0. 

0. 

N2 TANK, -Z, UPPER 

26 

.0006 

.0 003 

.1428 

.0011 

.000 6 

. 0000 

CM, -WO BULKHEAD 

27 

. 0 036 

.0 00 2 

.0631 

.0015 

-.0305 

-.0000 

CM, AFT BULKHEAD 

23 

. 0 005 

.0000 

.0237 

.0013 

. 03 26 

-.0000 

SM, -WO BULKHEAD 

29 

. 0 008 

.0 00 3 

.1333 

.0061 

.0090 

. 0002 

SM, AFT BULKHEAD 

30 

-. 0 001 

.0003 

.0123 

0 . 

0. 

0. 

LOWER 0 LATCH, DA 

31 

.0 004 

.0 122 

.000 2 

0 . 

0. 

0. 

LOWER +Y TRUNNION 

32 

.0001 

.0114 

-.000 1 

0. 

0. 

0. 

LOWER -Y TRUNNION 

33 

. 0000 

.0 000 

.0014 

0. 

0. 

0. 

EREP PACKAGE C.G. 

34 

.0002 

.0 007 

.0480 

0. 

0. 

0. 

ATM PN 6,7 IF,OUTR 

36 

. 0006 

.0006 

.0255 

0. 

0. 

0. 

ATM PN 4,5 IF,OUTR 

36 

.0003 

.0002 

.0153 

0. 

0. 

0. 

ATM PN 8,1 IF.OUTR 

3T 

.0003 

.0 001 

.0158 

0. 

0. 

0. 

ATM PN 2,3 IF,OUTR 

38 

.0012 

.0 003 

.0424 

0. 

0. 

0. 

ATM PM 6,7 IF,INNR 

39 

.0019 

.0 000 

.0125 

0. 

0. 

0. 

ATM PN 4,5 IF,1NNR 

40 

.0057 

-.0 00 1 

.0128 

0 . 

0. 

0. 

ATM PN 8,1 IF,INNR 

41 

.0025 

.0001 

.0142 

0. 

0. 

0. 

ATM PN 2,3 IFjINNR 

42 

. 0007 

.0 000 

.0084 

-.0000 

-.0000 

. 0000 

CMG, -Y SIDE 

43 

.0 008 

.0 000 

.0065 

-.0000 

.0001 

.0000 

CMG, *Y SIDE 

44 

.0010 

.0 000 

.0040 

.0 000 

.000 0 

. 0000 

CMG, +X SIDE 

45 

-.0000 

-.0000 

0. 

0. 

0. 

0. 

ATM SAS ,PN 1 

46 

-.0000 

-.0000 

0. 

0. 

0. 

0. 

ATM SAS, PN 3 

47 

. 0004 

.0004 

0. 

0. 

0. 

0. 

ATM SAS, PN 5 

43 

.0035 

.0005 

0. 

0. 

0. 

0. 

ATM SAS, PN 7 

49 

.0007 

.0003 

.0476 

.0002 

.0016 

0. 

SPAR CENTER 

50 

.0036 

.0002 

.0420 

.0002 

.00 25 

-.0000 

GRA/CAN 3ENTER 


.0268 

.0296 

.6811 

. 0130 

.0490 

.0003 
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TftBLE C-13 


ORBITAL CONFIGURATION MODAL SJRVET 
ANALYTICAL MOOES GENERALIZED MASS CONTRIBUTION SUMMARY 


ANALYTICAL MODE 13 
A«<ALYTICAL FREQUENCY = 3.532 HZ. 


COMPONENT 

GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

NAME 

(OX) 

(OY) 

(OZ) 

(TX) 

(TY) 

(TZ) 

BP/OWS SKIRT/IU/PAS 

.COOl 

.0064 

.0066 

.0802 

.0003 

. 0001 

6-PAS 02 TANKS 

• 0000 

.0261 

.0248 

0. 

0. 

0. 

MOA/STS/AM 

. 0000 

.0005 

.0048 

.0017 

.0003 

. 0001 

6- AM N2 TANKS 

. 0003 

.0014 

.0012 

0. 

0. 

0. 

COMMANO/SERVICE H30. 

.0001 

. 00 31 

.0072 

.6014 

.0005 

. 0000 

DEPLOYMENT ASSEMB.Y 

-.0001 

.0056 

.0010 

0. 

0. 

0. 

ATM-PACK ,CMGS,I»-SAS 

.0032 

. 0073 

.0091 

.0000 

.0000 

. 0000 

ATM-SPAR CENTER 

.0000 

.0007 

. 00 04 

.0314 

.0001 

0. 

ATM-GRA/CAN CENTER 

.0000 

.0007 

. 0003 

.0319 

.0002 

. 0006 

SUM 

.0034 

.05 21 

.0555 

.6366 

.0014 

.0010 


TOTA. GM CONTRIBJTION FOR EACH COMPONENT 


BROOMS SKIRT/IU/FAS 

.3937 

6-PAS 02 TANKS 

.0539 

MOA/STS/AM 

.00/5 

6-AM N2 TANKS 

.0027 

COMMANO/SERVICE MOO. 

.8123 

OEPLOYMENT ASSEMBLY 

.0057 

ATM-RACKtCMGS,^-SAS 

.0197 

ATM-SPAR CENTER 

.0026 

ATM-GRA/CAN CENTER 

.0040 



n 
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TABLE C-14 

GEMF9ALIZED HASS CD'4TRIBUTI0NS 3Y OEGREE OF FREEDOM 
ANaLYTICAL MODE 13 FREQUENCY^ 3.53 HZ. 


Noo*: 

GMC 

GMC 

GMC 

GMC 

3MC 

GMC 

NODE 

MO. 

(OX> 

(OY> 

COZ) 

(TX) 

CTY) 

(TZ) 

DESCRIPTION 

1 

• QQQQ 

• 0002 

.000 1 

.0420 

.0302 

• 0000 

BASE RNG/OWS SKIRT 

2 

• 0000 

.0001 

-.0 00 0 

.0139 

.OOOC 

• 0000 

OMS/IU INTERFACE 

3 

• 0000 

.0003 

.300 1 

• 0243 

.0001 

• 0000 

lU/FAS INTERFACE 

4 

-.0000 

• 0 022 

• 0 093 

0. 

0. 

0. 

FAS 02 B0TL1,+Y *Z 

«5 

-.0000 

.0068 

• 0034 

0 . 

0. 

0. 

FAS 02 30TL2,+Y +Z 


• CQOO 

• 0063 

.0014 

0 . 

0 . 

0. 

FAS 02 BDTL3,-Y +Z 

r 

.0000 

.0021 

.005 2 

0 • 

0 . 

0. 

FAS 02 B0TL4,-Y *2 


.0 000 

.0023 

.005 2 

0 . 

0 . 

0. 

FAS 0 2 B0T'l5,-V -Z 

9 

.0000 

.0064 

.0013 

0« 

0. 

0. 

FAS 32 BDTL5,-Y -Z 

IQ 

.0001 

-.COCO 

.0 030 

0 . 

0. 

0. 

FAS/AM/DV IF, +Y 

11 

. 0000 

.0041 

.000 1 

0. 

0. 

0. 

FAS/AM/OA IF, *2 

12 

. 0000 

-.0000 

.0031 

0 « 

0 . 

0. 

FAS/AM/OA IF, -Y 

13 

. 0 000 

.0 001 

.000 1 

0 . 

0 . 

0. 

FAS/OA IF, -Y -Z 

14 

. 0 000 

.0018 

.000 1 

0 • 

0 . 

0. 

FAS/AM IF, -Z 

19 

.0000 

.0 001 

.000 2 

0 . 

0 . 

0. 

FAS^DA IF, +Y -2 

16 

. 0000 

.0000 

• OOG 1 

• 0001 

.0000 

• 0000 

AM TUNNE_ /SHEAR MB 

1^ 

.0 000 

• 0 000 

• 000 4 

• 0001 

.0000 

• 0000 

AM TJNNEL/ST3 IF 

IP 

.0000 

.0 00 1 

.0017 

• 0 006 

.0003 

. 0001 

MOA/STS INTERFACE 

19 

.0000 

.0004 

.0027 

• 0008 

.0000 

. 0000 

MOA COME/CYL ITRFC 

20 

. 0000 

.0000 

.000 7 

0 . 

a . 

0. 

M2 TANK, LOWER 

21 

.0000 

.0 000 

.0004 

0 . 

0 . 

0. 

N2 TANK, *Y, UPPER 

22 

. 0000 

.0005 

.0000 

0 . 

0 . 

0 . 

N2 tank, + Z , lower 

23 

.0000 

.0 002 

• 000 0 

0. 

0. 

0. 

N2 TANK, +Z, UPPER 

24 

. 0000 

• 0006 

• 000 0 

0. 

0. 

0. 

N2 TANK -Z, LOWER 

25 

.0000 

• 0002 

• 0000 

0 . 

Q . 

0. 

N2 TANK, -Z, UPPER 

26 

• 0000 

.0011 

• 0013 

• 0749 

. 0001 

-.0003 

CM, FMD 3ULKHEAO 

27 

. 0 030 

.0 007 

-.0001 

• 1144 

-.0000 

. 0000 

CM, AFT 3ULKHEAD 

28 

. 0000 

-.0000 

-.0005 

• 2463 

.0001 

• 0000 

SM, -»D BULKHEAD 

29 

• 0000 

.0013 

.0065 

• 3658 

.0004 

• 0000 

SM, AFT BULKHEAD 

30 

-.0000 

.0031 

.0002 

0« 

0. 

0. 

LOWER 0 -ATCH, DA 

31 

•.0001 

• 0 00 2 

• 000 5 

0« 

0. 

0. 

LOWER +Y TRUNNION 

32 

-.0000 

.0002 

.0002 


0. 

0. 

LOWER -Y TRUNNION 

33 

-.0000 

.0023 

.000 1 

0^ 

0. 

0. 

EREP PACKAGE C.G. 

34 

-.0000 

.0000 

.0015 

0 . 

0. 

0« 

ATM PN 6,7 IF,OUTR 

35 

.0005 

• 0002 

.0 00 6 

0 • 

0 . 

0. 

ATM PN 4,5 IF,OUTR 

36 

. 0006 

.0009 

• 0023 

0 . 

0 . 

0. 

ATM PN 8,1 IF,OUTR 

3T 

.0003 

• 0028 

.0031 

0. 

0 . 

0 ^ 

ATM PN 2,3 IF,OUTR 

38 

-.0000 

• 0026 

• 0014 

0 • 

0 . 

0. 

ATM PN 6,7 IF,INNR 

39 

.0013 

.0007 

• 0002 

0 « 

D. 

0. 

ATM PN 4,5 IF,INNR 

40 

• 0 000 

.0 001 

.0017 

0 . 

0. 

0. 

ATM PN 8,1 IF,INNR 

41 

.0031 

.0000 

• 000 1 

0 « 

0. 

0« 

ATM PN 2,3 1F,1NNR 

42 

.0003 

.0001 

• 0002 

• 0000 

.0000 

• 0000 

CMC, -Y SIDE 

43 

.0001 

.0000 

.0010 

• 0000 

.0000 

• 0000 

CMG, *Y SIDE 

44 

.0000 

.OOQQ 

.000 0 

• 0000 

.0000 

• 0000 

CMG, +X SIDE 

45 

-.0000 

-.0000 

0 . 

0 . 

0. 

0 . 

ATM SAS ,PN 1 

46 

.0000 

.0000 

0 . 

0 ^ 

0 . 

0 « 

ATM SAS, PN 3 

47 

.0 000 

.0000 

0 . 

0 • 

0 . 

0 . 

ATM SAS, PN 5 

46 

.0000 

.0000 

0 . 

0 ^ 

0 . 

0 . 

ATM SAS, PN 7 

49 

. 0 000 

.0007 

• 0004 

• 0014 

.0001 

0 « 

SPAR CENTER 

50 

.0000 

.0007 

• 0003 

• 0019 

.0002 

• 0006 

GRA/CAN :ENTER 

SUM 

.0034 

.0*?21 

• 0555 

• 6866 

.0014 

.0010 




Tft9LE c-15 


DRBITAL CONFIGURATION MODAL SJRVET 
analytical iOOES GENERALIZED MASS CONTRIBUTION SUMMARY 


ANALYTICAL MODE 1«* 
A'lALYTICAL FREQUENCY = if. 323 HZ. 


COMPONENT 

GMC 

GMC 

GMC 

G1C 

GMC 

GiC 

NAME 

(DX) 

(OY) 

(DZ) 

(IX) 

(TY) 

(TZ) 

BP /OHS SKIRT/IU/FAS 

.0004 

.0133 

.0016 

.0177 

.0000 

.0052 

5-FAS 02 TANKS 

. 0014 

.0051 

.0049 

0. 

0. 

0. 

MDA/STS/AM 

. 0001 

.0419 

. 0000 

.0J04 

-.0000 

.0056 

S-AM N2 TANKS 

.0000 

. 0007 

. 0003 

0. 

0. 

0. 

command/service mod. 

. 0000 

.1180 

. 0000 

.0342 

-.0000 

.0047 

DFPloyMENT ASSEM9.Y 

.0015 

.0056 

.00 31 

0. 

0. 

0. 

ATM-pACK,CMGS,4-SAS 

.1007 

.3191 

.1737 

.0311 

-.0000 

.0004 

a^m-spar center 

. 0000 

. 0007 

-. 0000 

.0437 

-.0000 

0. 

ATM-5RA/CAN CENTER 

. 0000 

.0002 

-. 0000 

.0554 

.0003 

.0686 

SUM 

.1041 

.5049 

.1839 

.1224 

.0003 

.0345 


TOTA. GM CONTRIBJTION FOR EACH COHPO'<ENT 


BR/OHS SKIRT/IU/FAS .0333 
6-FAS 02 TANKS .0114 
MOA/STS/AM .0430 
6-AM N2 TANKS .0011 
COiMANO/SERVICE MOO. .12Z0 
DEPLOYMENT ASSEMBLY .0133 
AT<1-RACK,CMGS,!f-SAS .59^9 
ATM-SPAR CENTER .04*5 
ATi-GRA/CAN CENTER . 12l»5 



NODE 

^0. 

1 

2 

3 

4 
E 
6 
7 
0 
9 

IG 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 
27 
20 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 
VI 

42 

43 

44 

45 

46 

47 
40 

49 

50 

SUM 


C-19 

TABLE c-16 


IZEO MASS 


CO'^TRTBUTIONS 9Y HEGREE 


OF FREEDOM 


ANALYTICAL MODE IV 


FREQUENCY^ 4.32 HZ. 


GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

NODE 

(OX) 

(DY) 

(07) 

(TX) 

(TY) 

(TZ) 

DESCRIPTION 

• QQOO 

.0 112 

• 000 0 

.0094 

-.0 0 0 0 

*00 32 

BASE RNG^OHS SKIRT 

.0000 

.0005 

- .0000 

.0031 

• 000 0 

. 0008 

OWS/IU I'JTER'^ACE 

.0000 

• 0001 

.0000 

.0052 

• 0000 

*0012 

lU/FAS INTERFACE 

. 0007 

.0 005 

.0012 

0 • 

0. 

0. 

FAS 02 BDTL1,+Y +Z 

.0001 

• 0020 

.0005 

0 • 

0. 

0. 

FAS 02 B3TL2,+Y *Z 

-.0000 

.0019 

• 000 3 

0 • 

0. 

0. 

FAS 02 BDTL3»-Y +Z 

.0004 

.0004 

.0009 

0 • 

0. 

0. 

FAS 02 B3TLl»,-Y +Z 

.0003 

.0 003 

• 0020 

0 . 

0. 

0. 

FAS D2 93TL5,-Y -Z 

*0000 

.0 000 

• 000 1 

0 • 

0. 

0. 

FAS 02 B0TL6»-Y -Z 

. 0 00 1 

.0 000 

.000 5 

0 . 

0. 

0. 

FAS/AM/OA IF, +Y 

.0000 

.0012 

.000 0 

0 . 

0. 

0. 

FAS/AM/04 IF, +Z 

. 0002 

.0000 

• 000 8 

0. 

0. 

0. 

FAS/AM/OA IF, -Y 

-.0000 

.0 001 

.003 4 

0 • 

0. 

0. 

FAS/OA IF, -Y -Z 

. 0 00 0 

.0002 

« QOQ 0 

0 • 

0. 

G. 

FAS/AM I', -2 

.0030 

-.0000 

.000 0 

0 . 

0. 

0. 

FAS/DA IF, *Y -Z 

. 0000 

.0 000 

. 000 0 

.0002 

-.0000 

• 0000 

am TUNNEL /shear MB 

*0 000 

.0 00 1 

nOOOO 

.0004 

.1)03 0 

• 0006 

AM TUNNEL/STS IF 

.0000 

.0 085 

.,000 0 

.0000 

-. 3 0 0 0 

• 0045 

MOA/STS INTERFACE 

• 0000 

.0333 

.0090 

-.0001 

-.3000 

• 0003 

MDA CONE/CYL ITRFC 

. 0009 

• 0000 

.0002 

0. 

0. 

0. 

N2 TANK, +Y, LOWER 

*0 000 

.0000 

.0002 

0 • 

0. 

0. 

N2 TANK, +Y, UPPER 

• 0 000 

.0 003 

.000 0 

0 . 

0. 

0. 

N2 TANK, +Z, LOWER 

.0 000 

.0 00 2 

.000 0 

0. 

0. 

0. 

N2 TANK, *2, UPPER 

. 0 000 

• 0 001 

.0000 

0 . 

0. 

0. 

N2 TANK -Z, LOWER 

. 0000 

.0 001 

.0000 

0 . 

0. 

0. 

N2 TANK, -Z, UPPER 

. 0000 

.0484 

-.000 0 

• C005 

-.0000 

• 0001 

CM, FMO BULKHEAD 

• 0 000 

.0207 

.0000 

• 0 008 

.000 0 

-.0003 

CM, AFT BULKHEAD 

-.0000 

*oiia 

-.000 0 

.0011 

.0000 

. 0010 

SH, FMO BULKHEAD 

-.0000 

.0291 

*000 0 

.0018 

-.0000 

• 0038 

SH, AFT BULKHEAD 

• 0000 

• 0050 

.0000 

0 . 

0. 

0. 

LOWER 0 LATCH, DA 

. 0008 

.0 00 3 

• 0016 

0 • 

0. 

0. 

lower +Y TRUNNION 

.0006 

-.0 000 

.0015 

0 • 

0. 

0. 

LOWER -Y TRUNNION 

.0 000 

.0006 

*0000 

0. 

Q. 

0. 

EREP PACKAGE C.G. 

• 0003 

.0147 

• 0025 

0 • 

0 • 

0. 

ATM PN 6,7 IF,OUTR 

.0180 

.0 003 

.0435 

0 . 

0. 

0. 

ATM PN 4,5 IF,OUTR 

.0186 

.0035 

.0342 

0. 

0. 

0. 

ATM PN «,1 IF,OUTR 

• 0062 

.0226 

.0045 

0. 

0. 

0. 

ATM PN 2,3 IF,OUTR 

.0127 

.1814 

*0045 

0 . 

0. 

0. 

ATM t>N 6,7 IF,INNR 

*0166 

*0354 

.0187 

0. 

0. 

0. 

ATM PN 4,5 IF,IN1NR 

.0113 

.0 076 

*0308 

0. 

0. 

0. 

ATM PN 8,1 1F,INNR 

-.0015 

.0 249 

• 0049 

0. 

0. 

0. 

ATM PN 2,5 IF,INNR 

.0043 

.0 101 

• 0151 

.0002 

-.0000 

.0001 

CMG, «Y SIDE 

. 0072 

.9100 

• 0148 

*0006 

-.0000 

• 0002 

CMG, ^Y SIDE 

• 0 00 1 

.0017 

• 0 00 1 

.0 003 

• OODC 

• 0002 

CMG, ♦X SIDE 

• 0019 

.0019 

0. 

0. 

0. 

0. 

ATM SAS ,PN 1 

*0016 

• 0 016 

0. 

0. 

0. 

0* 

ATM SAS, PN 3 

*0019 

.0019 

0. 

0. 

0. 

0. 

ATM SAS, PN 5 

• 0014 

.0014 

0. 

0. 

Q. 

0. 

ATM SAS, PN 7 

.0000 

.0007 

-.0000 

.0437 

-.0000 

0. 

SPAR CENIER 

.0000 

.0002 

-.0000 

.0554 

• 0003 

*0666 

GRA/CAN CENTER 


«1041 *3049 *1839 


*003 3 


*1224 


*0 645 


C-20 


TUBLE c-17 


D^BITAL C0NFI5URATI0N MODAL SJRVEf 


AMALYTTCftL 'lOHES 

GENERAu 

IZEO MASS 

CONTRIBUTION 

SUMMARY 




ANALYTICAL MODE 

15 





ANALYTICAL FREQUENCY = 

4.868 

• 

M 

X 




COMPONENT 

GMC 

GMC 

GMC 

GMC 

GMC 


GMC 

NAME 

(OX) 

(OY) 

COZ) 

(IX) 

(TY) 


(TZ) 

BP/OHS SKIRT/IU/FAS 

. 0027 

.0004 

. 0069 

.0000 

.0056 


.0032 

5-FAS 02 TANKS 

.0027 

.0005 

.0041 

0. 

0. 

0 


MHA/STS/AM 

.0030 

.0004 

.0113 

.0000 

.0034 


.0001 

6-AM N2 TANKS 

.0005 

.0000 

. 0007 

0. 

0. 

0 


COMMANO/SERVICE MOD. 

. 0066 

.0012 

.0451 

. 0001 

.0010 


.0001 

DEPLOYMENT ASSEMB.Y 

.0012 

.0181 

.0328 

0. 

0. 

0 


ATM-PACK ,CMGS,4-SAS 

.3376 

.0134 

.3322 

.000 0 

.0022 

- 

.0000 

ATM-SPAR CENTER 

.0008 

.0000 

.0002 

-.0000 

.0674 

0 


ATM-GRA/CAN CENTER 

.0012 

.0000 

.0002 

-.0000 

• 0958 


• OOOl 

SUM 

.3563 

.0341 

.4335 

.0001 

.1755 


.0004 


TOTA. GM CONTRIBJTION FOR EACH COMPO'^EHT 


BR/OMS SKIRT /lU/FAS .s)158 
6-FAS 02 TANKS .00^2 
MDA/STS/AM .0131 
6-AM N2 TANKS .0013 
COIMANO/SERVICi HOD. .05!»2 
DEPLOYMENT ASSEMBLY .0522 
ATM-RACK,CMGS,i»-SAS .6855 
AT -1-SPAR CENTER .0634 
ATM-GRA/CAN CENTER .0973 



C-21 

TABLE 

GEMPRALIZEO MASS CO'ITRIBUTIONS 3Y DEGREE OF FREEDOM 
ANALYTICAL MODE 15 FREQUENCY= 4.B7 HZ. 


HDOE 

GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

NODE 

MO, 

(0X1 

<OYI 

(OZ) 

(TXI 

(TY) 

(TZ) 

OESORIPTION 

1 

.0010 

.0002 

• 0052 

• 0000 

.01 32 

. 0001 

BASE RMG70HS SKIRT 

2 

.0004 

.0000 

-.0000 

.0000 

.0007 

.0000 

OHS/IU INTERFACE 


.0004 

.0000 

.0002 

.0000 

.0017 

.0000 

lU/FAS INTERFACE 

k 

.0000 

.0000 

.0009 

0. 

0. 

0. 

FAS 32 BDTL1,+Y +Z 

5 

.0031 

.0 001 

.0005 

0. 

0. 

0. 

FAS 02 B3TL2f+Y +Z 

6 

.0000 

.0000 

.0007 

0. 

0. 

0. 

FAS 02 80TL3,-Y +Z 

y 

.003? 

.0000 

.0011 

0. 

0. 

0. 

FAS 02 B3TL4,-Y +Z 

8 

.ooor 

.0000 

.0007 

0. 

0. 

0. 

FAS 02 BDTL5,-Y -Z 

9 

.OOf^ 

.0003 

.0002 

0. 

0. 

0. 

FAS 02 8DTL6,-Y -Z 

10 

.0001 

-.0000 

.000 3 

0 . 

0. 

0. 

FAS/AM/DA IF, +Y 

11 

. 0002 

.0000 

.0003 

0. 

0. 

0. 

FAS/AM/DA IF, +Z 

12 

.0003 

.0000 

.0006 

0. 

0. 

0. 

FAS/AM/DA IF, -V 

13 

.0000 

.0001 

.0002 

0. 

0. 

0. 

FAS/OA IF, -Y -Z 

14 

. 0004 

.0000 

.000 1 

0 . 

0. 

G. 

FAS/AM -Z 

1^ 

.0001 

.0000 

.0000 

0. 

0. 

0. 

FAS/OA IF, *Y -Z 

16 

. 0 004 

.0000 

.0006 

-.0000 

-.0000 

. 0000 

AM T'JNME. /SHEAR MB 

17 

.0006 

.0000 

.0009 

.0000 

.0004 

. 0000 

AM TJNNEu/STS IF 

18 

.0010 

.0000 

.0005 

.0000 

.03 21 

. 0001 

MDA/5TS INTERFACE 

19 

.0010 

.0003 

.0093 

.0000 

.0009 

.0000 

MOA GONE/CYL ITRFC 

20 

.0001 

.0 000 

.0002 

0. 

0. 

0. 

N2 TANK, +Y, LOWER 

21 

*0001 

.0000 

.0002 

0. 

0. 

0. 

N2 TANK, +Y, UPPER 

22 

.0000 

.0000 

.0 00 1 

0. 

0. 

0. 

N2 TANK, +Z, LOWER 

23 

.0000 

.0000 

.0001 

0. 

0. 

0. 

N2 TANK, +Z, UPPER 

24 

.0002 

.0000 

.0001 

0. 

0. 

G. 

N2 TANK -Z, LOWER 

25 

. 0002 

.0000 

.000 1 

0 . 

0. 

0. 

N2 TANK, -Z, UPPER 

26 

.0011 

.0005 

.0175 

.0000 

-.0000 

-.0000 

CM, FWO BULKHEAD 

?7 

.0015 

.0 003 

.0123 

.0000 

-.0001 

-.0000 

CM, AFT BULKHEAD 

28 

.0017 

.0002 

.0047 

.0001 

.0004 

.0001 

SM, FWO BULKHEAD 

29 

.0022 

.0 003 

.0106 

-.0000 

.000 8 

. 0000 

SM, AFT BULKHEAD 

30 

.0011 

.0009 

.0196 

0. 

0. 

0. 

LOWER 0 LATCH, DA 

31 

-.0000 

*0083 

.0039 

0 . 

0. 

0. 

LOWER +Y TRUNNION 

32 

.0001 

.0097 

.0049 

0. 

0. 

0. 

LOWER -Y TRUNNION 

33 

.0000 

.0000 

.0043 

0. 

0. 

0. 

EREP PACKAGE C.G. 

34 

.0019 

.0007 

.0695 

0 . 

0. 

0. 

ATM PN 6,7 IF,OUTR 

35 

.0007 

.0001 

.0061 

0. 

0. 

0. 

ATM PN 4,5 IF,OUTR 

36 

.0056 

.0003 

.0117 

0. 

0. 

0. 

ATM PN 8,1 IFsOUTR 

37 

.0061 

-.0003 

.0856 

0 . 

0. 

0. 

ATM PN 2,3 IF,OUTR 

38 

. 0 324 

-.0020 

.0507 

0. 

0. 

0. 

ATM PN 6,7 IF,INNR 

39 

.0795 

-.0012 

.0008 

0. 

0. 

0. 

ATM PN 4,5 IF,INNR 

40 

.0934 

.0058 

.0114 

0 . 

0. 

0. 

ATM PN 0,1 IF,IMNR 

41 

.0672 

.0004 

.0714 

0. 

0. 

0. 

ATM PN 2,3 IF,INNR 

42 

.0147 

.0001 

-.0000 

• 0000 

.0007 

-.0000 

CMG, -Y SIDE 

43 

.0122 

*0 002 

.0001 

.0000 

.0007 

-.0000 

CMG, SIDE 

44 

.0146 

.0001 

.0250 

.0 000 

.0008 

-.0000 

CMG, +X SIDE 

45 

.0023 

.0023 

0. 

0. 

0. 

0. 

ATM SAS ,PN 1 

46 

.0026 

.0026 

0. 

0. 

0. 

0. 

ATM SAS, PN 3 

47 

.0021 

.0021 

0. 

0. 

0. 

0. 

ATM SAS, PN 5 

48 

.0023 

.0023 

0. 

0. 

0. 

0. 

ATM SAS, PN 7 

49 

.0 008 

.0000 

.0002 

-.0000 

.0674 

0. 

SPAR CENTER 

50 

*0012 

.0 000 

• 000 2 

-.0000 

• 0958 

. 0001 

GRA/CAN CENTER 

SUH 

.3563 

.0341 

.43 35 

. 0001 

.1755 

.0004 



C-22 


Tft9LE c-19 


ORBITAL CONFI3URATION MODAL SJRVElT 
AMALYTICAL MOOES GENERALIZED MASS CONTRIBUTION SUMMARY 


ANALYTICAL MODE 18 
ANALYTICAL FREQUENCY = 5.706 HZ. 


COMPONENT 

GMC 

GMC 

GMC 

GNC 

GMC 

GMC 

NAME 

(OX) 

(OY) 

(DZ) 

(TX) 

(TY) 

(TZ) 

BP /OKS SKIRT/IU/^AS 

. 0099 

.0988 

.0002 

.0935 

.0001 

.0696 

02 TANKS 

.0200 

.0601 

.0923 

0. 

0. 

0. 

MO A/STS/AM 

.0003 

.0587 

.0000 

.0014 

-.0000 

.0120 

6-AM N2 TANKS 

.0004 

.0176 

. 0001 

0. 

0 . 

0. 

COMMANO/SERVICE >00. 

.0002 

.2062 

. 0002 

.0020 

.0001 

.0071 

OPPLOYMENT ASSEMBLY 

.0117 

.0820 

. 00 02 

0. 

3. 

0. 

ATM-RACK,CMGS,4-5AS 

.0497 

.0443 

-. 0000 

.0000 

-.0000 

.0002 

ATM-SPAR CENTER 

. 0006 

.0003 

-.0000 

.09 00 

. 0001 

0. 

ATM-GRA/CAN CENTER 

.0005 

.0004 

-.0000 

.0000 

.0001 

.2392 

SUM 

. 0934 

.5683 

.0030 

.0)69 

. 0003 

.3281 


TOTA.. GM CONTRIBJTION FOR EACH CDHPONENT 


B^/OHS SKIRT /IJ/FAS .1821 
6-FAS 02 TANKS .0824 
MDA/STS/AM .0724 
6-AM N2 TANKS .01)1 
CDHMANO/SERVICE MOO, .2158 
DEPLOYMENT ASSEMBLY .0939 
AT>1-RACK,CMGS,!»-SAS .0942 
AT4-SPAR CENTER .0009 
ATM-GRA/CAN CENTER .2402 



I 


C-23 

TABLE c-20 

GEMP»?ALI2E0 HASS CO'I TRI BUTTONS 3Y DEGREE OF FREEDOM 
ANALYTICAL HOOE 18 FREQUENCYx 5.71 HZ. 


NOTE 

GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

NODE 

NO. 

COX) 

(OY) 

(DZ) 

(TX) 

(FY> 

CTZ) 

DESCRIPTION 

1 

• 0001 

• 0 768 

.000 3 

• 0020 

.0001 

• 0407 

BASE RNG/OMS SKIRT 

2 

-.0003 

-.0000 

.0000 

• 0006 

.0000 

• 0086 

OHS/IU INTERFACE 

1 

*•0000 

.0025 

-.0000 

• 0009 

.0000 

• 0203 

lU/FAS INTERFACE 

4 

«Q060 

.0078 

.0001 

0# 

0. 

0^ 

FAS 02 BDTL1,+Y +Z 

5 

• 0014 

.0084 

.0000 

0. 

0. 

0. 

FAS 02 80TL2.+V 

6 

• 0012 

.0076 

.000 0 

0^ 

0. 

0* 

FAS 02 B0TL3,-Y ♦! 

7 

«0054 

.0073 

.0001 

0^ 

0. 

0. 

FAS 02 BDTL4,-Y +Z 

8 

• 0048 

• 0124 

.0014 

0. 

0. 

€• 

FAS 02 BDTL5,-Y -Z 

9 

• 0013 

.0166 

.000 6 

0 • 

0. 


FAS 02 BDTL6,-Y -Z 

11 

%Q043 

.0036 

.0000 

0 • 

0. 


FAS/AM/OA IF, +Y 

11 

.0000 

• 0044 

.0000 

0^ 

0. 

0^ 

FAS/AM/OA IF, 4-Z 

12 

.0049 

.0053 

.0000 

0^ 

0. 

0^ 

FAS/AN/DA IF, -V 

13 

• 000 1 

.0022 

-.000 1 

0^ 

0. 

0^ 

FAS/DA IF, -Y -Z 

14 

• 0000 

.0030 

-.0000 

0^ 

0. 

0^ 

FAS/AM IF, -Z 

15 

• 0005 

.0005 

-.000 0 

0. 

0. 

0. 

FAS/DA IF, *Y -Z 

16 

• 0000 

.0118 

.0000 

• 0001 

• 0000 

• 0000 

AM TUNNE-/SHEAR HB 

1^ 

• 0001 

.0203 

.0000 

• 0002 

.0000 

• 0033 

AM TUNNEL 7STS IF 

18 

• 0001 

-.0014 

.0000 

• 0004 

-.0000 

• 0063 

MOA/STS INTERFACE 

19 

• 0001 

.0279 

-.000 0 

• 0006 

-.0000 

• 0024 

MOA CONE/CYL ITRFC 

20 

• 0002 

.0022 

.0000 

a • 

0. 

0. 

N2 TANK, *Y, LONER 

21 

• 0003 

.0 025 

.0000 

0. 

0. 

G. 

N2 TANK, +Y, UPPER 

22 

• 0 000 

.0028 

.0000 

0 • 

0. 

0. 

N2 TANK, +Z, LONER 

23 

• 0 000 

.0030 

.000 0 

0 • 

0. 

0. 

N2 TANK, +Z, UPPER 

24 

• 0000 

.0032 

.000 0 

0^ 

0. 

0. 

N2 TANK -Z, LONER 

25 

• 0000 

.0039 

.000 0 

0. 

0. 

0. 

N2 TANK, -Z, UPPER 

26 

• 0 00 1 

.0766 

.000 0 

-•0001 

-.0000 

• 0001 

CM, FWO 3ULKHEAO 

27 

. 0001 

.0639 

• 000 1 

-.0002 

. 0000 

*•0004 

CM, AFT BULKHEAD 

28 

*•0001 

.0234 

.000 0 

• 0009 

-.0000 

• 0014 

SM, FNO BULKHEAD 

29 

-.0000 

.0421 

.0000 

• 0014 

.0001 

• 0060 

SH, AFT BULKHEAD 

3C 

• 0000 

.0352 

• 0000 

0^ 

0. 

0. 

LONER □ LATCH, DA 

31 

• 0063 

.0037 

-.0000 

0^ 

0. 

0« 

LOWER *Y TRUNNION 

32 

• 0 054 

.0029 

.0000 

0 • 

0. 

0. 

LOWER -Y TRUNNION 

33 

• 0000 

.0402 

.0002 

0. 

0. 

0. 

EREP PAC<AGE C.6, 

34 

• 0003 

.0078 

.0000 

0^ 

0. 

0. 

ATM PN 6,7 TF,OUTR 

35 

• 0101 

.0006 

-.000 1 

0 . 

0. 

0. 

ATM PN 4,5 1F,0UTR 

36 

. 0089 

.0012 

-.0000 

0 • 

0. 

0. 

ATM PN 8,1 IF,OUTR 

3^ 

.0029 

• 0108 

• 000 0 

0^ 

0. 

0. 

ATM PN 2,3 1F,0UTR 

38 

• 0010 

.0104 

-.000 0 

0« 

0. 

0« 

ATM PN 6,7 IF,INMR 

39 

• 0090 

.0007 

-.0000 

0. 

0. 

0« 

atm PN 4,5 IF,INNR 

40 

• 3086 

.0014 

.000 0 

0 • 

0. 

0. 

ATM PN 8,1 IF,INNR 

41 

.0024 

.0086 

-.000 0 

0^ 

0. 

0. 

ATM PN 2,3 IF,INNR 

42 

• 0032 

-.0000 

.0000 

• 0003 

-.0000 

• 0000 

CMG, -Y SIDE 

43 

• 0028 

.0000 

-.0000 

*•0000 

-.0000 

• 0001 

CHG, SIDE 

44 

• 0000 

.0026 

.0000 

*•0000 

-.0000 

• 0001 

CMG, +X SIDE 

45 

• 0000 

.0 000 

0 . 

0« 

0. 

0« 

ATM SAS ,PN 1 

46 

• 0000 

.0000 

0. 

0^ 

0. 

0^ 

ATM SAS, PN 3 

47 

• 0000 

.0000 

0. 

0^ 

0. 

0« 

ATH SAS, PN 5 

48 

• 0000 

.0000 

0. 

0« 

0. 

0« 

ATM SAS, PN 7 

49 

• 0006 

.0003 

-.0000 

• 0000 

.0001 

0. 

SPAR CENTER 

50 

• 0005 

.0004 

-.0000 

• 0000 

.0001 

• 2392 

GRA/CAN DENTER 

SJM 

• 09 34 

.5683 

.00 30 

• 0069 

.0093 

• 3281 




C-24 


TABLE C-21 


3RBITAL C0NFI5URATinN MODAL SJRVET 
ANALYTICAL 10DES GENERALIZED MASS CONTRIBUTION SUMMARY 


ANALYTICAL MODE 21 
ANALYTICAL FREQUENCY = 6.552 HZ. 


COMPONENT 

CMC 

GMC 

GMC 

GMC 

GMC 


GMC 

NAME 

(DX) 

(DY) 

(DZ) 

(TX) 

(TY) 


(TZ) 

BP/OMS SKIRT/ !□/'=• AS 

.0081 

.0005 

.1849 

.0016 

.120 3 


.0300 

6-FAS 02 TANKS 

.0370 

.0156 

.1307 

0. 

0. 

3 


HOA/STS/AM 

.0004 

.0003 

.10 37 

.0007 

.0130 


.0301 

6-AM N2 TANKS 

.0011 

.0003 

.0457 

0. 

0. 

0 


commano/service mod. 

.0004 

.0002 

.1644 

-.0000 

.0036 

- 

.0000 

deployment assembly 

.0172 

.0184 

. 0416 

0. 

0 . 

0 


ATM-RACK ,CMGS,i»-SAS 

.0195 

. 0029 

.0461 

.000 0 

.0001 


.0300 

ATM-<;PAR CENTER 

.0007 

-.0000 

.0061 

. 0000 

.0035 

0 


ATM-GRA/CAN CENTER 

. 0008 

. 0000 

. 0053 

-. 00 0 0 

.0050 


. 00 0 0 

« w w w 

SUM 

. 0852 

. 0383 

.7285 

.0323 

.1456 


. 0001 


TOTA. GM CONTRIBJTION FOR EACH COMPONENT 


BR/OMS SKIRT/IJ/FAS *3156 
6--AS 02 TANKS .1833 
MOA /STS/AM .1131 
6-AM N2 TANKS . 04Z1 
COMMAND/SERVICi MOO. .1686 
DEPLOYMENT ASSEMBLY .07Z2 
AT1-RACK,CMGS,4-SAS .0636 
AT1-SPAR CENTER .0103 
ATM-GRA/CAN CENTER .0111 



C-25 

TABLE 


C-22 


GEM*^^ALIZED MASS T RI BUTTONS BY DEGREE 

ANALYTICAL MODE 21 F^EQUENCY= 


OF FREEDOM 
6*55 HZ, 


N30E 

GMC 

GMC 

GMC 

GMC 

jMC 

GMC 

MODE 

NO, 

(OX) 

COY) 

(OZ) 

(TX) 

(TY) 

<TZ) 

DESCRIPTION 

1 

,0 000 

.9 000 

,1533 

• 0010 

.0711 

.0000 

•BASE RMG70HS SKIRT 

2 

*,0000 

,9001 

.000 2 

• 0003 

.Q150 

-.0000 

OWS/IU I'4TERFACE 

3 

, 0 000 

.9001 

.0030 

• 0004 

.0342 

.0000 

lU/FAS INTERFACE 

4 

• 0045 

.0013 

.0271 

0. 

0 . 

0. 

FAS 02 BDTL1,>Y +2 

t; 

• 0977 

,0043 

.0257 

0. 

0. 

0. 

FAS 02 8DTL2,+Y *Z 

5 

• 0078 

.0051 

.0227 

0. 

0. 

0. 

FAS 02 BOTL3,-Y +Z 

7 

,0043 

.0019 

.0178 

0 . 

0. 

0. 

FAS 02 BDTL4,-Y *Z 

8 

• 0053 

.0 008 

.0156 

0. 

0 . 

0. 

FAS 02 BDTL5,-Y -Z 

9 

.0074 

.0021 

.0208 

0. 

0. 

0. 

FAS 02 BDTL6,-Y -2 

10 

,9001 

*.9 000 

.0056 

0. 

0. 

0. 

FAS/AM/OA IF, fY 

11 

• 0040 

-.0 000 

.0099 

0 • 

0 . 

0. 

FAS/AH/OA IF, +Z 

12 

• 0 002 

.0001 

.0050 

0. 

0. 

0. 

FAS/AM/OA IF, -Y 

13 

• 0002 

-.0000 

.0009 

0 . 

0 . 

0. 

FAS/OA IF, -Y -2 

14 

. 0033 

,0004 

.0062 

0 . 

0 . 

0. 

FAS/AM 1=^, -Z 

15 

. 0034 

-.0000 

.0008 

0 . 

0. 

0. 

FAS/OA IF, +Y -Z 

16 

• Q03G 

.0 00 1 

.0298 

• 0001 

.0001 

. 0000 

AM TJNNE./SHEAR MB 

17 

• 0000 

.0001 

.0530 

.0 002 

.00 37 

. 0000 

AM TJNNE./STS IF 

18 

, 0001 

,0000 

.0139 

,0002 

.0030 

. 0000 

MOA/STS INTERFACE 

19 

• 0 00 2 

.0 001 

.0071 

• 0003 

.0061 

. 0000 

MOA DONE/CYL ITRFC 

20 

. 0 000 

,0 000 

.0081 

0 . 

0. 

0. 

M2 TANK, +Y, LOWER 

21 

• 0000 

• 0000 

.0096 

0. 

0. 

0. 

N2 TANK, +Y, UPPER 

22 

. 0 001 

.0000 

.0069 

0. 

0. 

0. 

N2 TANK, +Z, LOWER 

23 

.0002 

• 0 000 

.0079 

0 • 

0. 

0 . 

N2 TANK, +Z, UPPER 

24 

• 0004 

• 0001 

.0060 

0. 

0. 

0. 

N2 TANK -Z, LOWER 

25 

.0004 

• 0 001 

.0073 

0. 

0 . 

0. 

N2 TANK, -7, UPPER 

26 

.0001 

.0 001 

.0529 

-.0000 

. 0000 

-.0000 

CM, FWO 3ULKMEAD 

27 

.0001 

.0000 

.0608 

-.0000 

-.0031 

. 0000 

CM, AFT 3ULKMEAO 

28 

• 0001 

.0 000 

.0179 

.0 001 

.03 10 

. 0000 

SM, FWO 3ULKHEAO 

29 

• 0001 

.9000 

.0327 

-.0001 

.0028 

-.0000 

SM, AFT 3ULKHEAO 

30 

.0002 

• 0000 

.0005 

0. 

a . 

0. 

LOWER 0 LATCM, OA 

31 

• 0001 

.0 084 

.0090 

0. 

0 . 

0. 

LOWER +Y TRUNNION 

32 

,0004 

.0077 

.0088 

0. 

0 . 

0. 

LOWER -V TRUNNION 

33 

• 0166 

.0023 

.0234 

0. 

0 . 

0 . 

EREP PACKAGE C.G, 

34 

• 0005 

• 0000 

-.000 0 

0 . 

0 . 

0. 

ATM PN 6,7 IF,OUTR 

35 

, 0007 

-•0000 

.0005 

0. 

0 . 

0. 

ATM PN 4,5 IF,OUTR 

36 

.0011 

• 0001 

.0047 

0. 

0 . 

0. 

ATM PM 8,1 TF,OUTR 

37 

• 0012 

-.0001 

.0167 

0 • 

0 . 

0. 

ATM PN 2,3 IF,OUTR 

38 

• 0009 

• 0000 

- .000 0 

0. 

0 . 

0 . 

ATM PN 6,7 IF,INNR 

39 

• 0038 

-.0002 

.0004 

0. 

0 . 

0. 

ATM ?N 4,5 IF,INMR 

40 

.0037 

• 0013 

.0039 

0. 

0 . 

0 . 

ATM PN 8,1 1F,INNR 

41 

,0041 

-.0001 

.0141 

0. 

0. 

0. 

ATM PN 2,3 IF,INNR 

42 

• 0005 

.0001 

.0008 

.0000 

.0000 

.0000 

CMG, -Y SIDE 

43 

.0005 

,0001 

.0004 

.0000 

.0000 

• 0000 

CMG, SIDE 

44 

.0008 

-.0000 

.0047 

.0000 

.0001 

.0000 

CMG, >X SIDE 

49 

.0007 

.0007 

0 . 

0. 

0 . 

0 . 

ATM SAS ,PN 1 

46 

• 0009 

.0 009 

0 . 

0. 

0 . 

0 . 

ATM SAS, PN 3 

47 

• 0000 

.0000 

0. 

0. 

0 . 

0 . 

ATM SAS, PN 5 

48 

• 0000 

• 0000 

0. 

0. 

0 . 

0. 

ATM SAS, PM 7 

49 

• 0007 

-.0000 

.0061 

• 0000 

.0035 

0. 

SPAR CENFER 

50 

• 0008 

.0000 

.0053 

-.0000 

,03 50 

.0000 

GRA/CAM CENTER 

SUM 

.0852 

.0383 

.7285 

• 0023 

.1456 

.0001 



C-26 


THRLE C-23 


ORBITAL CONFI3URATION MODAL SJRVEV 
ANALYTICAL iOOES GENERALIZED MASS CONTRIBUTION SUMMARY 


ANALYTICAL MODE 28 


ANALYTICAL FREQUENCY = 9.192 HZ. 


COMPONENT 

GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

NAME 

(OX) 

(OY) 

(OZ) 

(TX) 

(TY) 

(TZ) 

BR/OMS SKIRT/IU/FAS 

.0004 

.0089 

.0138 

.0304 

.0055 

.0016 

6-PAS 02 TANKS 

. 0178 

.4652 

.4440 

0. 

0. 

0. 

MOA/STS/AM 

.0000 

.0044 

.0073 

.0309 

.0004 

.0002 

6-AM N2 TANKS 

.0010 

.0016 

.0075 

0. 

0. 

0. 

COMMANO/SERVICE MOO. 

. 0002 

.0000 

. 0003 

.0001 

.0000 

.0000 

OPPLOYMENT ASSEMB.Y 

.0013 

.0059 

.00 35 

0. 

0. 

0. 

ATM-PACK,CMGS,<»-SAS 

.0031 

.0024 

.0013 

.0000 

.0000 

.0000 

ATM-SPAR CENTER 

. 0000 

. 0001 

. 0001 

.0302 

.0001 

0. 

ATM-GRA/CAN CENTER 

. 0000 

. 0001 

. 0001 

.0302 

.0001 

.0000 

SUM 

.0237 

.4885 

.4779 

.0319 

.0061 

.0019 


TOTAL GM CONTRIBUTION FOR EACH COMPO'lENT 


8RY0MS SKIRT/IJ/FAS .0336 
6-FAS 02 TANKS .92?0 
MOA /STS/AM .0133 
6-AM N2 TANKS .0132 
C01MAN0/SERVICE MOO. .0033 
DEPLOYMENT ASSEMBLY .0138 
ATM-RACK,CMGS,V-SAS .0068 
AT1-SPAR CENTER .0035 
ATM-GRA/CAN CENTER .0035 



C-27 

TABLE c-24 

GENERALIZED MASS CONTRIBUTIONS BY DEGREE OF FREEDOM 
ANALYTICAL MODE 23 F?.EOUENCY= 9.19 HZ. 


NODE 

CMC 

CMC 

GMC 

GMC 

M C 

GMC 

MODE 

NO* 

(OX) 

(OY> 

(DZ) 

(TX) 

(TY) 

(TZ) 

DESCRIPTION 

1 

• 0000 

.0001 

.0004 

.0003 

• 0323 

. 0006 

BASE RMG/OHS SKIRT 

2 

• 0000 

.0005 

.0007 

.0000 

• 0002 

. 0000 

OHS/IU INTERFACE 

■5 

• 0030 

.0022 

.0039 

.0 001 

• 0329 

.0010 

lU/FAS INTERFACE 

4 

• 0053 

• 0004 

.0007 

0. 

0. 

0. 

FAS 02 BDTL1,+Y +Z 

5 

• 0056 

.0521 

.0235 

0. 

0^ 

0. 

FAS 02 9DTL2,*Y +7 

5 

• 0004 

.3625 

.0393 

0 . 

0^ 

0. 

FAS 02 B0TL3,-Y 

7 

• 0007 

.0431 

.3756 

0. 

0^ 

0. 

FAS 02 BOTL4,-Y *Z 

8 

• 0022 

• 0066 

.0046 

0. 

0. 

0. 

FAS 02 BDTL5,-Y -Z 

9 

• 0036 

• 0 004 

.000 3 

0 . 

0. 

0. 

FAS 02 B0TL6,-Y -Z 

10 

• 0004 

-.0000 

.0024 

0. 

0^ 

0. 

FAS/AH/01 IF, +Y 

11 

-• 0002 

• 0020 

.0045 

0. 

0^ 

0. 

FAS/AM/OA IF, *Z 

12 

-.0002 

.0031 

.0015 

0 . 

0^ 

0. 

FAS/AM/OA IF, -Y 

13 

• 0000 

.0 002 

•.000 0 

0 . 

0^ 

0. 

FAS/OA IF, -Y -Z 

14 

.0003 

.0006 

.0000 

0 . 

0. 

0. 

FAS/AM I=, -Z 

IS 

• 0001 

.0 003 

.0004 

0. 

0^ 

0. 

FAS/OA IF, +Y -Z 

IS 

.0000 

.0023 

.0041 

.0000 

.000 3 

. 0001 

AM TUNNE. /SHEAR MB 

17 

• 0000 

.0011 

.0015 

.0 003 

.3002 

. 0001 

AM TJNNEL/STS IF 

18 

• 0000 

• 0010 

.0016 

.0003 

-.0001 

-.0001 

MOA/STS INTERFACE 

19 

• 0000 

• 0001 

.0001 

.0003 

• 0001 

. 0001 

MOA CONE/CYL ITRFC 

20 

• 0001 

.0 009 

.000 0 

0 . 

0. 

0. 

N2 TANK, +Y, LONER 

21 

• 0001 

.0 004 

. 000 0 

0. 

0. 

0. 

N2 TANK, +Y, UPPER 

22 

. 0 00 2 

.0 000 

.0039 

0. 

0. 

0. 

N2 TANK, +Z, LONER 

23 

.0002 

.0000 

.0024 

0. 

0. 

0. 

N2 TANK, +Z, UPPER 

24 

• 0002 

• 0001 

.0010 

0. 

0. 

0 . 

N2 TANK -Z, LONER 

2S 

.0002 

.0002 

.0003 

0 . 

0. 

0 . 

M2 TANK, -Z, UPPER 

26 

.0000 

• 0 000 

.000 0 

.0 000 

• 0 U 0 u 

-.0000 

CM, *MO BULKHEAD 

2^ 

.0000 

.0 000 

. 0000 

.0000 

• 000 0 

-. 0000 

CM, AFT BULKHEAD 

28 

• 0000 

• 0000 

.000 0 

. 0000 

-.0000 

. 0000 

SM, -NO BULKHEAD 

29 

• 0001 

• 0 000 

.000 0 

.0001 

.0000 

.0000 

SM, AFT BULKHEAD 

30 

.0001 

.0017 

.0002 

0 . 

0 . 

0 . 

LONER □ -ATCH, OA 

31 

• 0004 

.0037 

.0026 

0. 

0. 

0. 

LONER ♦Y TRUNNION 

32 

• 0003 

• 0 000 

.0008 

0. 

0. 

0. 

LONER -Y TRUNNION 

33 

. 0005 

• 0005 

.0000 

0. 

0. 

0. 

EREP PACKAGE C.G. 

34 

• 0000 

• 0001 

-.0000 

0. 

0. 

0. 

ATM PN 6,7 IP,OUTR 

35 

• QQOl 

• 0 000 

.0001 

0. 

0. 

0. 

ATM »N 4,5 IF,OUTR 

38 

• 0000 

• 0000 

.0002 

0 . 

0. 

0. 

ATM PN 8,1 IF,OUTR 

37 

. 0001 

• 0000 

.0003 

0. 

0. 

0. 

ATM PN 2,3 IF,OUTR 

38 

• 0001 

.0002 

.0000 

0. 

0. 

0. 

ATM PN 6,7 IF,1NNR 

39 

• 0 001 

• 0 00 0 

.000 0 

0. 

0. 

0. 

ATM PN 4,5 IF,INNR 

40 

. 0003 

-.0000 

.0002 

0. 

0. 

0. 

ATM PN 8,1 IF,INNR 

41 

• 0004 

• 0002 

.0003 

0. 

0. 

0. 

ATM PN 2,3 IF,INNR 

42 

• 0000 

• 0001 

.0000 

.0000 

• 0000 

-.0000 

CMC, -Y SIDE 

43 

• 0001 

• 0000 

.000 0 

.0000 

-.0000 

. 0000 

CMG, *Y SIDE 

44 

• 0001 

• 0000 

.0002 

-.0000 

• 0000 

. 0000 

CMG, *X SIDE 

45 

• 0013 

• 0013 

0. 

0. 

0. 

0. 

ATM SAS ,PN 1 

46 

• 0000 

• 0000 

0. 

0. 

0. 

0. 

ATM SAS, PN 3 

47 

• 0004 

• 0004 

0. 

0. 

0. 

0. 

ATM SAS, PN 5 

48 

• 0 001 

• 0001 

0. 

0. 

0. 

0. 

ATM SAS, PVi 7 

49 

• 0000 

• 0001 

.0001 

.0002 

• 0001 

0. 

SPAR CENTER 

50 

• 0000 

• 0001 

.0001 

.0002 

• 0001 

.0000 

6RA/SAM CENTER 

SUM 

.0237 

.4885 

.4779 

.0019 

• 0051 

.0019 



C-28 


TftBLE c-25 


ORBITAL CONFI3URATION MODAL SJRVE^ 

ANALYTICAL 100ES GENERALIZED MASS CONTRIBUTION SUMMARY 


ANALYTICAL MODE 30 
ANALYTICAL FREQUENCY = 9.405 HZ, 


COMPONENT 

GMC 

GMC 

GMC 

GNC 

GMC 

GMC 

NAME 

(OX) 

(DY) 

(OZ) 

(TX) 

(TY) 

(TZ) 

BO/OHS SKIRT/IU/PAS 

• 168S 

. 0023 

.0021 

.0000 

.0003 

.0001 

6-FAS 02 TANKS 

.1842 

.0154 

.0161 

0. 

0. 

0. 

MO A/STS/AM 

.0089 

.0009 

.0008 

-.0000 

-.0000 

-.0000 

6-AM N2 TANKS 

.0019 

.0006 

.0026 

0. 

0. 

0. 

COMMANO/SERVICE *00. 

• 5696 

.0004 

. 0000 

• 0000 

. 0002 

.0001 

DEPLOYMENT ASSEM3.Y 

.0148 

.0003 

.0011 

0. 

0. 

0. 

ATM-PACK ,CMGS,4-SAS 

. 0022 

.0011 

. 0006 

.03 0 0 

.0000 

.0000 

ATM-SPAR CENTER 

.0001 

.0001 

. 0000 

.0000 

.0002 

0. 

ATM-GRA/CAN CENTER 

.0001 

.0001 

.0000 

.0000 

.0003 

.0035 

SUM 

.9506 

.0212 

.0235 

.0300 

.0011 

.0036 


TOTA. GM CONTRIBUTION FOR EACH COMPONENT 


BR/OMS SKIRT/IJ/FAS .1737 
6-FAS 02 TANKS .2137 
MOA/STS/AM .0136 
6-AM N2 TANKS .0052 
COMMANO/SERVICE MOD, ,5703 
DEPLOYMENT ASSEMBLY .01S2 
ATM-RACK,CMGS,4-SAS .0039 
ATM-SPAR CENTER .0034 
ATN-GRA/CAN CENTER .0040 


C-29 

TABLE c-26 


GENERALIZED MASS CONTRIBUTIONS 3Y DEGREE OF FREEDOM 
ANALYTICAL MODE 3] FREQUENCY= 9.41 NZ. 


NODE 

GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

MODE 

NO. 

(OX) 

(OY) 

(DZ) 

(TX) 

(TY) 

(TZ) 

DESCRIPTION 

1 

.0834 

.0012 

.0016 

.0000 

.0301 

.0001 

BASE RN6/0HS SKIRT 

2 

.0241 

.0001 

.0000 

.0000 

.0001 

-.0000 

OHS/IU INTERFACE 

3 

.0410 

.0001 

.0000 

-.0000 

.0001 

-.0000 

lU/FAS INTERFACE 

4 

.0 321 

.0021 

.0105 

0. 

0. 

0. 

FAS 02 BDTL1,+Y +2 

5 

.0 347 

.0066 

.0006 

0. 

0. 

0. 

FAS 32 B3TL2,+Y 4-Z 

6 

.0252 

.0003 

-.000 0 

0. 

0. 

0. 

FAS 02 B0TL3,-Y +Z 

7 

.0292 

.0004 

.0017 

0. 

0. 

0. 

FAS 02 B3TL4,-Y +Z 

8 

.0 345 

-.0000 

.0014 

0. 

0. 

0. 

FAS 02 80TL5,-Y -Z 

9 

.0284 

.0060 

.0019 

0 . 

0. 

0. 

FAS 02 B3TL6,-Y -Z 

10 

.0038 

.0000 

.0000 

0. 

0. 

0. 

FAS/AH/OA IF, >Y 

11 

.0054 

.0000 

.0000 

0. 

0. 

0. 

FAS/AM/DA IF, +Z 

12 

.0 057 

.0001 

-.0000 

0. 

0. 

0. 

FAS/AM/OA IF, -Y 

13 

.0014 

.0007 

.0004 

0. 

0. 

0. 

FAS/OA IF, -Y -Z 

14 

.0027 

.0000 

.0000 

0 . 

0. 

0. 

FAS/AM I', -2 

15 

.0012 

.0 000 

.000 0 

0. 

0. 

0. 

FASr^OA IF, +Y -2 

16 

.0000 

.0001 

.0002 

.0000 

.0000 

. 0000 

AM TUNNEL /SHEAR HB 

17 

.0013 

.0002 

.0001 

.0000 

.0000 

-.0000 

AM TUNNEL/STS IF 

18 

.0036 

.0004 

.0003 

-.0000 

-.0000 

-.0000 

MDA/STS INTERFACE 

19 

.0039 

.0003 

.0002 

-.0000 

-.0000 

-.0000 

MOA 30NE/CYL ITRFC 

20 

.0002 

.0003 

.0001 

0. 

0. 

0. 

N2 TANK, +Y, LOHER 

21 

.0004 

.0 003 

.0000 

0. 

0. 

0. 

N2 TANK, +Y, UPPER 

22 

.0002 

.0000 

.0012 

0 . 

0. 

0. 

N2 TANK, 4-Z, LOHER 

23 

.0034 

.0 000 

.0010 

0 . 

0. 

0. 

N2 TANK, +Z, UPPER 

24 

.0004 

.0000 

.0002 

0. 

0. 

0. 

N2 TANK -Z, LOHER 

25 

.0 005 

.0000 

.0002 

0. 

0. 

0. 

N2 TANK, -Z, UPPER 

26 

.0780 

.0000 

-.000 0 

.0000 

.000 1 

. 0002 

CM, FHD BULKHEAD 

27 

.1293 

.0001 

-.0000 

.0000 

.0001 

.0001 

CM, AFT 3ULKHEAO 

28 

.1477 

.0 000 

.0000 

-.0000 

-.0000 

-.0002 

SM, FWO 3ULKHEA0 

29 

.2146 . 

.0002 

.000 0 

-.0000 

.0000 

-.0001 

SM, AFT 3ULKHEAD 

30 

.0363 

.0003 

.0002 

0. 

0. 

0. 

LOHER 0 LATCH, DA 

31 

.0035 

-.0001 

.0003 

0. 

0. 

0. 

LOWER +Y TRUNNION 

32 

.0 027 

.0000 

.000 2 

0 . 

0. 

0. 

LOHER -Y TRUNNION 

33 

.0023 

.0000 

.0003 

0. 

0. 

0. 

EREP PACKAGE C.G. 

34 

.0000 

.0001 

.0002 

0. 

0. 

0. 

ATM PN 6,7 IF,OUTR 

35 

.0000 

.0000 

-.0000 

0 . 

0. 

0. 

ATM PN 4,5 IF,OUTR 

36 

.0000 

.0000 

.0000 

0. 

0. 

0. 

ATM PN 8,1 IF,OUTR 

37 

.0000 

.0000 

.000 1 

0. 

0. 

0. 

ATM PN 2,3 IF,OUTR 

38 

.0001 

.0000 

.0002 

0. 

0. 

0. 

ATM PN 6,7 IF,INNR 

39 

.0001 

-.0000 

.0000 

0. 

0. 

0. 

ATM PN 4,5 IFjiNNR 

40 

.0004 

.0000 

.000 0 

0. 

0. 

0. 

ATM PN 8,1 IF,INNR 

41 

. 0002 

-.0000 

.000 1 

0. 

0. 

0. 

ATM PN 2,3 IF,INNR 

42 

.0000 

.0000 

.000 0 

.0000 

.0000 

.0000 

CMG, -Y SIDE 

43 

. 0001 

-.0000 

.0000 

.0000 

.0000 

. 0000 

CMG, +Y SIDE 

44 

.0001 

.0 000 

.000 0 

.0000 

.0000 

. 0000 

CMG, +X SIDE 

45 

.0002 

.0 002 

0 . 

0. 

0. 

0. 

ATM SAS ,PN 1 

46 

.0001 

.0001 

0. 

0 . 

0. 

0. 

ATM SAS, PN 3 

47 

.0004 

.0004 

0. 

0. 

0. 

0. 

atm SAS, PN 5 

48 

.0003 

.0003 

0. 

0. 

0. 

0« 

ATM SAS, PM 7 

49 

.0001 

.0001 

.000 0 

.0 000 

.0002 

0. 

SPAR CENTER 

50 

.0001 

.0001 

.000 0 

.0000 

.0003 

. 0035 

GRA/CAN CENTER 

SUM 

.95 06 

.0212 

.0235 

.0000 

.0011 

.0036 




C-30 


TABLE c-27 


DRBITAL CONFISURATION MOOAL SJRVET 
ANALYTICAL iOOES GENERALIZED MASS CONTRIBUTION SUMMARY 


ANALYTICAL MODE 38 
ANALYTICAL FREQUENCY = 12.072 HZ. 


COMPONENT 

GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

NAME 

(OX) 

(DY> 

(DZ) 

(TX) 

(TY) 

(TZ) 

RB/OWS SKIRT/IU/FAS 

. 0004 

.0194 

.0178 

.1245- 

.0001 

. 0003 

6-FAS 02 TANKS 

.0316 

.0314 

.0341 

0. 

0. 

0. 

MDA/STS/AM 

-.0000 

.0106 

. 0006 

.6356 

.0000 

.0014 

6-AM N2 TANKS 

. 0000 

.0175 

. 0083 

0. 

0. 

0. 

COMMANO/SERVICE MOD. 

. 0001 

.0221 

. 0005 

.0702 

. 0000 

.0008 

DEPLOYMENT ASSEM3.Y 

.0001 

.0015 

. 0004 

0. 

0. 

0. 

ATM-RACK,CHGS,4-SAS 

.0001 

.0001 

. 0001 

.03 0 0 

. 0003 

.0000 

ATM-SPAR CENTER 

. 0000 

.0000 

. 0000 

.0001 

. 0000 

0. 

atm-gra/can center 

. 000-3 

.0000 

. 0000 

.0001 

. 0000 

. 0000 

SUM 

.0323 

.10 27 

.0619 

.83 05 

.0002 

.0025 


TOTA. GM CONTRIBUTION FOR EACH COMPONENT 


BR/OWS SKIRT/IJ/FAS .I62<f 
6--AS 02 TANKS .0971 
MOA/STS/AM .6132 
6-AM N2 TANKS .0258 
COIMANO'/SERVICE MOD. .0938 
DEPLOYMENT ASSEMBLY .0021 
ATN-RACK,CMGS,l»-SAS . 0003 
ATM-SPAR CENTER .0031 
ATM-GRA/CAN CENTER .0002 


C-31 

TABLE C-28 


generalized mass C3STRIBUTI0NS 9V DEGREE OF FREEDOM 
ANALYTICAL MODE 33 FREQUENCY= 12,07 HZ. 


NODE 

GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

NODE 

NO, 

(OX) 

(DY) 

(DZ) 

(TX) 

<TY) 

(TZ) 

DESCRIPTION 

1 

-. 0 00 0 

.0 00 1 

.000 0 

.0769 

.0000 

. 0001 

BASE RNGZOHS SKIRT 

2 

.0000 

-.0000 

.0001 

.0185 

.0000 

.0000 

OWS/IU INTERFACE 

3 

>.0000 

.0003 

.0001 

.0291 

• 0300 

. 0001 

lU/FAS INTERFACE 

If 

.0052 

.0007 

.0037 

0. 

0. 

0. 

FAS 02 B3TL1,+Y +Z 

5 

.0047 

.0070 

.0140 

0. 

0. 

0. 

FAS 02 BDTL2,+Y +Z 

6 

,0063 

.0038 

.0062 

0. 

0. 

0. 

FAS 02 BDTL3,-Y +Z 

7 

.0060 

.0039 

.0041 

0. 

0. 

0. 

FAS 02 BDTL4,-Y *2 

8 

,0047 

.0131 

.0050 

0 . 

0. 

0. 

FAS 02 80TL5,-Y -Z 

9 

,0046 

.0028 

.0011 

0. 

0. 

0. 

FAS 32 B3TL6,-Y -Z 

10 

.0002 

.0 000 

.0042 

0 . 

0. 

0. 

FAS/AM/OA IF, +Y 

11 

.0000 

,0164 

.000 0 

0. 

0. 

0. 

FAS/AM/OA IF, +Z 

12 

.0002 

.0002 

.0132 

0. 

0. 

0. 

FAS/AM/OA IF, -Y 

1.3 

.0000 

-.0000 

-.0031 

0. 

0. 

0. 

FAS/OA IF, -Y -Z 

14 

-.0000 

.0023 

.000 0 

0. 

0. 

0. 

FAS/AH IF, -Z 

15 

,0000 

.0001 

.0001 

0. 

0. 

0. 

FAS/OA IF, +Y -Z 

16 

,0000 

• 0003 

.0000 

.0121 

.0000 

. 0000 

AM TUNNE^/SHEAR MB 

17 

.0000 

.0002 

.0000 

.1454 

.0000 

.0001 

AM TUNNE-/STS IF 

18 

.0000 

.0022 

.0003 

.2420 

-.0000 

. 0010 

MO'A/STS INTERFACE 

19 

-.0000 

.0 080 

. 0002 

.2061 

.0000 

.0002 

MOA 3 ONE/C YL ITRFC 

20 

.0000 

.0003 

. 0000 

0. 

0. 

0. 

N2 TANK, +Y, LOWER 

21 

-.0000 

.0002 

.v00S2 

0 . 

0. 

0. 

N2 TANK, ^Y, UPPER 

22 

. 0000 

.0015 

..0 00 0 

0. 

0. 

0. 

N2 TANK, +Z, LOWER 

23 

. 0 000 

.0048 

.000 0 

0. 

0. 

0. 

N2 TANK, +Z, UPPER 

24 

,0000 

.0002 

..0000 

0. 

0. 

0. 

N2 TANK -Z, LOWER 

25 

• 0000 

.0106 

.0000 

0. 

0. 

0. 

N2 TANK, -Z, UPPER 

26 

.0000 

,0005 

.0001 

.0170 

.0000 

.0002 

CM, '='WO 3ULKHEAO 

27 

.0000 

.0168 

.0001 

.0108 

.0000 

.0004 

CM, AFT BULKHEAD 

28 

.0000 

.0015 

...0000 

.0125 

.0000 

.0000 

SM, FWO BULKHEAD 

29 

,0000 

.0032 

.0004 

.0 298 

.0000 

.0002 

SM, AFT BULKHEAD 

30 

.0001 

.0005 

.0001 

0. 

0. 

0. 

LOWER 0 .ATCH, OA 

31 

.0000 

• 0 002 

-.0002 

0. 

0. 

0. 

LOWER +Y TRUNNION 

32 

.0000 

-.0001 

.0005 

0. 

0. 

0. 

LOWER -Y TRUNNION 

33 

.0000 

.0010 

-.0000 

0. 

0. 

0. 

EREP PACKAGE C.G. 

34 

.0000 

.0000 

-.0000 

0 . 

0. 

0. 

ATM PN 6,7 1F,0UTR 

35 

.0000 

.0000 

.000 1 

0. 

0. 

0. 

ATM »N 4,5 IFjOUTR 

35 

.0000 

.0000 

.0000 

0. 

0. 

0. 

ATM PN 8,1 IF,OUTR 

37 

. 0000 

.0000 

.0000 

0. 

0. 

0. 

ATM PN 2,3 IF,OUTR 

33 

.0000 

.0000 

.0000 

0. 

0. 

0. 

ATM PN 6,7 IFjiNNR 

39 

,0000 

.0000 

.0000 

0. 

0. 

0. 

ATM PN 4,5 IF,INNR 

40 

.0000 

-.0000 

.0000 

0. 

0. 

0. 

ATM PN 8,1 IF,INNR 

41 

.0000 

.0000 

.0000 

0. 

0. 

0. 

ATM PN 2,3 IF,INNR 

42 

. 0000 

.0000 

.0000 

.0000 

.0000 

.0000 

CMG, -Y SIDE 

43 

,0000 

.0 000 

. 000 0 

.0000 

.0000 

.0000 

CMC, +Y SIDE 

44 

.0000 

.0 000 

.0000 

.0 000 

.0000 

. 0000 

CMG, +X SIDE 

45 

. 0000 

.0000 

0. 

0 . 

0. 

0. 

ATM SAS ,PN 1 

46 

,0000 

.0000 

0. 

0. 

0. 

0. 

ATM SAS, PN 3 

47 

. 0 000 

.0000 

0. 

0 . 

0. 

0. 

ATM SAS, PN 5 

48 

.0300 

.0000 

0. 

0. 

0. 

0. 

ATM SAS, PN 7 

49 

. 0000 

.0000 

.0000 

.0001 

.0000 

0. 

SPAR CENTER 

50 

,0000 

.0000 

.0000 

.0001 

.0000 

.0000 

GRA/CAN CENTER 

SUM 

,0323 

,1027 

.0619 

. 8005 

.0032 

.0025 




C-32 


H8LE C-29 


ORBITAL CONFI3URATION MODAL SJRVEf 
ANALYTICAL MOOES GENERALIZED MASS CONTRIBUTION SUMMARY 


ANALYTICAL MODE 39 
ANALYTICAL FREQUENCY = 12.568 HZ. 


COMPONENT 

GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

NAME 

(OX) 

(OY) 

(OZ) 

(TX) 

(TY) 

(TZ) 

3i>/0HS SKIRT/IU/FAS 

.0109 

.0771 

.0235 

.0001 

.0040 

.0128 

6-FAS 02 TANKS 

.0619 

.0933 

.1114 

0. 

0. 

0. 

MOA/STS/AM 

.0000 

.0908 

.0141 

.0003 

.0004 

. 0325 

6-AM N2 TANKS 

.0064 

. 3082 

.0437 

0. 

0. 

0. 

COMMAND/SERVICE MOD. 

.0000 

.0060 

.0012 

.0003 

.0001 

. 0003 

DEPLOYMENT ASSEM3.Y 

.0107 

.0868 

.0153 

0. 

0. 

0. 

ATM-PACK ,CMGS,4-3AS 

.0039 

.0015 

.00 34 

.0300 

.0001 

.0000 

ATM-SPAR CENTER 

.0004 

.0005 

-.0000 

.0328 

. 0004 

0. 

ATM-GRA/CAN CENTER 

.0004 

.0004 

.0000 

.0034 

.0008 

-.0000 

SUM 

.0946 

. 6646 

.2126 

.0369 

.0058 

.0156 


TOTAL GM CONTRIBUTION FOR EACH COMPONENT 


BR/OHS SKIRT/IU/FAS .1234 
6-* AS 02 TANKS .2635 
MDA/STS/AM .1031 
6-AM N2 TANKS .3533 
C3MMAND/SERVIC* MOO. .0016 
DEPLOYMENT ASSEMBLY .1129 
ATN-RACK,CMGS,4-SAS .0038 
ATM-SPAR CENTER .0041 
ATN-GRA/CAN CENTER .0051 



C-33 

TABLE c -30 


GEN'^RALIZEO MASS CD'ITRIBUTIONS BY DEGREE OF FREEDOM 
ANALYTICAL MODE 39 FREQUENCY* 12.57 ^Z. 


NODE 

GMC 

GMC 

GMC 

GMC 

j MC 

GMC 

N03E 

HO. 

(OX) 

(DY) 

(OZ) 

(TX) 

(TY) 

(TZ) 

DESCRIPTION 

1 

.3001 

.0128 

.0016 

.0001 

.0320 

.0054 

BASE RNG/OHS SKIRT 

2 

.0000 

.0096 

.0029 

.0000 

-.0000 

• 0000 

OHS/IU INTERFACE 

3 

-.0001 

.0197 

.0068 

• 0000 

.0020 

.0074 

lU/FAS INTERFACE 

4 

.0166 

.0050 

.0024 

0. 

0. 

0. 

FAS 02 B3TL1,+Y +Z 

5 

.0076 

.0022 

.0106 

0. 

0. 

0. 

FAS 02 B3TL2,+Y +Z 

6 

-.0004 

.0067 

.0747 

0. 

0. 

0. 

FAS 92 BDTL3,-V +Z 

7 

.0046 

.0704 

.0056 

0. 

0. 

0. 

FAS 02 8DTL4,-Y *2 

8 

.0182 

.0024 

-.0002 

0. 

0. 

0. 

FAS 02 RDTL5,-Y -Z 

9 

.0152 

.0065 

.0163 

0. 

0. 

0. 

FAS 02 B0TL6.-Y -Z 

IQ 

.0050 

.0 004 

.0048 

0. 

0. 

0. 

FAS/AM/OA IF, *Y 

11 

.3006 

.0208 

.0000 

0. 

0. 

0. 

FAS/AM70A IF, *2 

12 

.0 039 

.0002 

.0059 

0. 

0. 

0. 

FAS/AM/OA IF, -Y 

13 

.0001 

.0002 

-.0003 

0. 

0. 

0. 

FAS/OA IF, -Y -Z 

14 

.0 004 

.0100 

.0004 

0 . 

0. 

0. 

FAS/AM IF, -Z 

1*^ 

.0005 

.0 034 

.0014 

0. 

0. 

0. 

FAS/OA IF, *Y -Z 

16 

.0000 

.0394 

.0065 

.0000 

.0305 

. 0022 

AM TONNE. /SHEAR HB 

17 

.0000 

.0163 

.0019 

.0002 

.0002 

.0016 

AM TUNNEL /STS IF 

18 

.0000 

.0281 

.0042 

-.0000 

-.0033 

-.0021 

MOA/STS INTERFACE 

19 

.0000 

.0069 

.0014 

.0002 

.0001 

. 0008 

MOA OOME/CYL ITRFC 

20 

.0011 

.1861 

.0001 

0. 

0. 

0. 

N2 TANK, +Y, LONER 

21 

.0034 

.1139 

.0000 

0 . 

0. 

0. 

N2 TANK, +Y, UPPER 

22 

.0003 

.0025 

.0217 

0. 

0. 

0. 

N2 TANK, +Z, LONER 

23 

.0006 

.0 007 

.0111 

0. 

0. 

0. 

N2 TANK, +Z, UPPER 

24 

.0004 

.0023 

.0070 

0. 

0. 

0. 

N2 TANK -Z, LONER 

25 

. 0006 

.0026 

.0036 

0. 

0. 

0. 

N2 TANK, -Z, UPPER 

26 

.3000 

-.0000 

.0000 

.0000 

.0000 

.0001 

CM, FNO aULKMEAO 

27 

.9000 

.0 050 

.0010 

.0001 

.0000 

. 0001 

CM, AFT BULKMEAD 

28 

.0000 

.0002 

.0000 

.0001 

-.0000 

.0000 

SM, FNO BULKHEAD 

29 

. 0000 

.0008 

.0001 

• 0001 

.0000 

.0000 

SM, AFT 3ULKHEAD 

3Q 

.0006 

.0317 

.0016 

0 . 

0. 

0. 

LONER 0 LATCH, DA 

31 

.0054 

.0466 

.0016 

0 . 

0. 

0. 

LONER +Y TRUNNION 

32 

.0039 

.0058 

.0119 

0. 

0. 

0. 

LONER -Y TRUNNION 

33 

.0009 

.0009 

.0000 

0. 

0. 

0. 

EREP PACKAGE C.6. 

34 

.0000 

.0003 

-.0000 

0. 

0. 

0. 

ATM PN 6,7 IFjOUTR 

35 

.0006 

-.0000 

.0018 

0. 

0. 

0. 

ATM PN 4,5 IF,OUTR 

36 

-.0000 

-.0000 

.0002 

0. 

0. 

0. 

ATM PN 8,1 IF,OUTR 

37 

.0003 

.0001 

.0000 

0. 

0. 

0. 

ATM PN 2,3 IF,OUTR 

3ft 

. 0002 

.0002 

.0000 

0. 

0. 

0. 

ATM PN 6,7 1F,INNR 

39 

.0002 

.0000 

.0006 

0. 

0. 

0. 

ATM PN 4,5 IF.INNR 

40 

.0007 

-.0000 

.0001 

0. 

0. 

0. 

ATM PN 8,1 IF,INNR 

41 

.0010 

.0005 

.0000 

0. 

0. 

0. 

ATM PN 2,3 IF,INNR 

42 

. 0000 

.0003 

.0005 

• 0000 

• 0000 

.0000 

CMC, -Y SIDE 

43 

.0003 

.0000 

.0000 

..0000 

.0000 

.0000 

CMG, *Y SIDE 

44 

.0004 

.0000 

• 0001 

• 0000 

.0000 

• 0000 

CMG, *X SIDE 

45 

.0000 

.0000 

0. 

0. 

0. 

0. 

ATM SAS ,PN 1 

46 

.0000 

.0000 

0. 

0. 

0. 

0. 

ATM SAS, PN 3 

47 

.0000 

.0000 

0. 

0. 

0. 

0. 

ATM SAS, PN 5 

48 

.0000 

.0 000 

0. 

0. 

0. 

0. 

ATM SAS, PN 7 

49 

.0004 

.0005 

-.0000 

.0028 

• 0004 

0. 

SPAR CENTER 

50 

.0004 

.0004 

• 0000 

• 0 034 

.0008 

-.0000 

GRA/OAN CENTER 

SUM 

.0946 

.6646 

.2126 

.0069 

• 0058 

.0156 



I 



C-34 


T43LE C-31 


D^BITAL C0NFI3URATI0N MODAL SJRVEf 
ANALYTICAL NODES GENERALIZED MASS CONTRIBUTION SUMMARY 


ANALYTICAL MODE 41 
ANALYTICAL FREQUENCY * 13.323 HZ. 


COMPONENT 

GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

NAME 

(OX) 

(DY) 

CDZ) 

(TX) 

(TY) 

(TZ) 

BiP/OMS SKIRT/IU/PAS 

. 0001 

.0026 

.00 88 

.0005 

.0035 

.0)10 

6-P^AS 02 TANKS 

. 0041 

.0062 

.00 30 

0. 

0. 

0. 

MOA/STS/AM 

-.0000 

.0804 

.2239 

.0)11 

.0257 

.0080 

6-AM N2 TANKS 

. 0005 

.0555 

.1286 

0. 

0. 

0. 

COMMA NO /SERVICE NOD. 

-.0000 

.1048 

.3079 

.0)47 

.0146 

.0048 

DEPLOYMENT ASSEMB-Y 

.0003 

.0042 

.0041 

0 . 

0. 

0. 

ATM-RACK,CMGS,4-3AS 

.0004 

.0001 

.0002 

.0000 

.0000 

. 0000 

ATM-SPAR CENTER 

.0000 

.0000 

. 0000 

.0001 

.0000 

0. 

ATM-GRA/CAN CENTER 

.0001 

.0000 

.0000 

.0001 

.0000 

.0000 

SUM 

.0054 

.2538 

.6766 

.0)65 

.0438 

.0139 


TOTAL GM CONTRIBUTION FOR EACH COMPONENT 


BR/OHS SKIRT/IU/FAS .0166 
6-FAS 02 TANKS .0133 
HOA/STS/AM .3391 
6-AM N2 TANKS .18V5 
CONMANO/SERVICE MOO. .4358 
DEPLOYMENT ASSEMBLY .0036 
ATM-RACK,CMGS,i»-SAS .00)7 
ATN-SPAR CENTER .0002 
ATN-GRA/CAN CENTER .0003 
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TABLE c-32 

GE^I=:RALIZE0 mass CD'ITRIBUTIONS by hegree of freedom 
ANALYTICAL MODE '*l FREQUENCY* 13.32 HZ. 


N30E 

GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

N03E 

MO. 

(OX) 

(DY) 

(DZ) 

(TX) 

(TY) 

CTZ) 

DESCRIPTION 

1 

. 0 000 

.0014 

.0043 

.0 003 

.03 22 

. 0007 

BASE RNG70WS SKIRT 

2 

.0000 

.0001 

.000 2 

.0 001 

.0003 

. 0001 

OHS/IU INTERFACE 

3 

-.0000 

.0003 

.0011 

.0001 

.0010 

. 0003 

lU/FAS INTERFACE 

4 

.0004 

.0 004 

.0001 

0. 

0. 

0. 

FAS 02 83TL1,+Y +2 

S 

.0006 

.0003 

.009 2 

0 . 

0. 

0 . 

FAS 02 B3TL2|+Y +Z 

fi 

.0004 

.0 005 

.0027 

0. 

0. 

0. 

FAS 02 BDTL3,-Y +Z 

7 

-.0000 

.0039 

-.000 0 

0 . 

0. 

0. 

FAS 32 83TL4,-Y +Z 

8 

.0038 

.0009 

.0001 

0 . 

0. 

0. 

FAS 02 83TL5,-Y -Z 

9 

.0019 

.0 003 

.000 0 

0. 

0. 

0. 

FAS 02 B3TL6,-Y -Z 

10 

. 0 000 

.0 00 1 

.0 00 6 

0 . 

0. 

0. 

FAS/AM/OA IF, +Y 

11 

.0003 

.0003 

.0 00 4 

0 . 

0. 

0. 

FAS/AM/OA IF, +Z 

12 

-.0033 

.0 001 

.0019 

0. 

0. 

0. 

FAS/AM/OA IF, -Y 

13 

. 0 000 

-.0 000 

. 000 0 

0 . 

0. 

0. 

FAS/OA IF, -Y -Z 

14 

• 0 000 

.0 00 3 

.000 1 

0 . 

0. 

0. 

FAS/AM I<^, -Z 

1*^ 

• 0030 

.0 001 

.000 1 

0 . 

0. 

0. 

FAS/OA IF, +Y -Z 

16 

• 3003 

.0019 

,,0037 

. 0001 

.09 11 

. 0005 

AM TUNNEL/SHEAR MB 

17 

• 0 030 

.0 000 

.,000 3 

.0 005 

.0327 

. 0013 

AM TJNME-/STS IF 

18 

-•0003 

.0223 

.070 2 

-.0002 

.0198 

. 0063 

MOA/STS INTERFACE 

19 

-•0003 

.0561 

.1496 

.0008 

. 03 22 

-. 0002 

MOA CONE/CYL ITRFC 

20 

• 0000 

.0 326 

.0078 

0. 

0. 

0. 

N2 TANK, +Y, LOWER 

21 

• 0 001 

.0169 

.0010 

0 . 

0. 

0 . 

N2 TANK, +Y, UPPER 

22 

• 3000 

.0 035 

.0768 

0 . 

0. 

0. 

N2 TANK, 4-Z, LOWER 

?3 

• 0 032 

.0 006 

.0390 

0 . 

0. 

0. 

N2 TANK, *Zf UPPER 

24 

• 0 001 

.0017 

.0036 

0. 

0. 

0. 

N2 TANK -Z, LOWER 

73 

• 0 003 

.0 001 

.0004 

0 . 

0. 

0. 

N2 TANK, -Z, UPPER 

26 

-•0000 

.0018 

.0038 

.0 003 

.3351 

. 0015 

CM, PWB 3ULKHEAO 

27 

-.0000 

.0 906 

.2644 

.0020 

. 03 85 

. 0027 

CM, AFT 3ULKHEAD 

28 

• 3 000 

.0018 

.0053 

.0013 

.00 00 

. 0000 

SM, FWO 3ULKHEAO 

29 

. 0000 

.0 107 

.0345 

.0013 

.0310 

. 0006 

SM, AFT BULKHEAD 

30 

• 0 00 1 

.0 007 

.0004 

0 . 

0. 

0. 

LOWER 0 LATCH, OA 

31 

. 0031 

.0 030 

.0012 

0 . 

0. 

0. 

LOWER +Y TRUNNION 

32 

-.0000 

.0 005 

.0026 

0. 

0. 

0. 

LOWER -Y TRUNNION 

33 

• 0001 

.0000 

-.0000 

0. 

0. 

0. 

EREP PACKAGE C.G. 

34 

• 0 000 

.0000 

• .0000 

0. 

0. 

0. 

ATM PN 6,7 IFjOUTR 

35 

. 0030 

.0000 

.000 1 

0 . 

0. 

0. 

ATM PN 4,5 IF,OUTR 

36 

• 0000 

.0000 

- .0000 

0. 

0. 

0. 

ATM PN 8,1 IP,OUTR 

37 

. 0000 

.0000 

.0000 

0. 

0. 

0. 

ATM PN 2,3 IF,OUTR 

38 

. 0000 

.0000 

-.0000 

0. 

0. 

0. 

ATM PN 6,7 1F,IMNR 

39 

• 0000 

-.0000 

.0000 

0 . 

0. 

0. 

ATM PN 4,5 IFjlNNR 

40 

.0 001 

.0 000 

-.000 0 

0. 

0. 

0. 

ATM PN 8,1 IF,1NNR 

41 

• 0031 

.0000 

.000 0 

0. 

0. 

0. 

ATM PN 2,3 IF,INNR 

42 

. 0000 

.0000 

.0000 

.0000 

.0300 

.0000 

CMG, -Y SIDE 

43 

• 0000 

.0 000 

.000 0 

.0000 

.0000 

. 0000 

CMG, >Y SIDE 

44 

. 000 1 

.0 003 

.000 0 

.0000 

.0000 

. 0000 

CMG, SIDE 

45 

• 0000 

.0000 

0 . 

0. 

0. 

0. 

ATM SAS ,PN 1 

46 

-.0000 

-.0000 

0. 

0. 

0. 

0. 

ATM SAS, PN 3 

47 

.0000 

.0000 

0. 

0. 

0. 

0. 

ATM SAS, PN 5 

46 

-.0000 

-.0000 

0. 

0. 

0. 

0. 

ATM SAS, PN 7 

49 

• 0000 

.0000 

.000 0 

.0001 

.0000 

0. 

SPAR CENIER ' 

50 

• 0031 

.0000 

.0000 

.0001 

.0000 

.0000 

GRA/CAN CENTER 

SUM 

.0054 

.2538 

.6766 

. 0065 

.0438 

.0139 
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TA«iLE c-33 


ORBITAL CONFIGURATION MODAL SJRVET 
ANALYTICAL MOOES GENERALIZED MASS CONTRIBUTION SUMMARY 


ANALYTICAL MODE 45 
AMALYTICAL FREQUENCY * 14.855 HZ. 


COMPONENT 

CMC 

CMC 

GMC 

GMC 

GMC 

GMC 

NAME 

tOX) 

(OY) 

(OZ) 

(TX) 

(TY) 

(TZ) 

BR/OHS SKIRT/IU/'^AS 

.0024 

.0216 

. 0005 

.0313 

.0000 

• 0003 

6-FAS 02 TANKS 

.0078 

.0061 

.0100 

0. 

0. 

0. 

MOA/STS/AM 

.0005 

.1437 

.0059 

.0312 

.0013 

.0274 

6-AM N2 TANKS 

.0075 

.5540 

. 0191 

0. 

0. 

0. 

COHMANO/SERVICE M30. 

. 0005 

.0922 

. 0087 

.0142 

.0005 

.0044 

DEPLOYMENT ASSEMBLY 

.0013 

.0338 

.0024 

0. 

0. 

0. 

ATM-RACK,CMGS,4-SAS 

.0050 

.0007 

.0016 

.0300 

.0001 

• 0000 

ATM-SPAR CENTER 

. 0008 

.0008 

-. 0000 

.0040 

• 0 045 

0. 

ATM-GRA/CAN CENTER 

.0010 

.0006 

.0000 

.0049 

.0071 

.0001 

SUM 

.0269 

.8534. 

.0482 

.0257 

.0136 

.0323 


TOTA. GM CONTRIBUTION FOR EACH COMPOMENT 


8R/0MS SKIRT/IU/FAS .0231 
6-- AS 02 TANKS .0259 
MOA/STS/AM .1801 
6-AM N2 TANKS .5836 
COMMANO/SERVICE moo. .1236 
DEPLOYMENT ASSEMBLY .03^4 
AT1-RACK,CM6S,4-SAS .00Z4 
AM-SPAR CENTER .0101 
AT1-GRA/CAN CEMTER .0138 


1 ^ 
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TABLE c-34 

GEMPS»ALIZEO MASS C3'<TRIBUTI0NS BY DEGREE OF FREEDOM 
ANALYTICAL MODE 45 FREQUENCY= 14,85 HZ. 


NODE 

GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

N03E 

NO. 

(OX) 

(DY) 

(DZ) 

(TX) 

(TY) 

(TZ) 

DESCRIPTION 

1 

• 0000 

.0133 

.000 1 

.0010 

.000 0 

-. 0001 

BASE RMG70HS SKIRT 

2 

.0000 

.0009 

.0000 

.0001 

.0000 

-.0000 

OHS/IU INTERFACE 

1 

.0000 

.0014 

• 0000 

• 0002 

• 0000 

. 0004 

lU/FAS INTERFACE 

W 

.0026 

.0009 

.0003 

0 . 

0. 

0. 

FAS 02 B3TL1,+Y +Z 

5 

•.0031 

.0001 

.0012 

0 . 

0. 

0. 

FAS 02 BDTL2,+Y +Z 

6 

.0001 

,0000 

.0013 

0. 

0. 

0. 

FAS 02 B3TL3,-Y +2 

7 

.0034 

.0009 

• 0013 

0. 

0. 

0. 

FAS 02 B3TL4,-Y +Z 

8 

.0014 

.0036 

.0016 

0. 

0. 

0. 

FAS 02 B3TL5,-Y -Z 

9 

.0004 

.0006 

.0044 

0. 

0. 

0. 

FAS 02 B3TL6f-Y -Z 

10 

.0010 

.0011 

.000 1 

0 . 

0. 

0. 

FAS/AM/OA IF, ^Y 

11 

.0000 

.0015 

.000 0 

0. 

0. 

0. 

FAS/AM/OA IF, +Z 

12 

.0013 

.0022 

.0002 

0. 

a. 

0. 

FAS/AM70A IF, -Y 

13 

.0000 

.0 003 

-.000 0 

0 . 

0. 

0. 

FAS/OA IF, -Y -Z 

14 

. 0 000 

.0 005 

-.000 0 

0 . 

0. 

0. 

FAS/AM IF, -Z 

19 

.0001 

.0004 

.0000 

0. 

0. 

0. 

FAS/OA IF, +Y -Z 

16 

. 0000 

.0785 

.0011 

.0001 

.00 01 

. 0034 

AM TUNNEU/SHEAR HB 

17 

.0002 

.0269 

.0001 

.0006 

.0002 

.0100 

AM TUNNE./STS IF 

18 

.0002 

-.0018 

.0010 

.0007 

.000 8 

.0107 

MOA/3TS INTERFACE 

19 

. 0001 

.0401 

.0038 

-.0003 

.0003 

. 0034 

MOA SONE/CYL ITRFC 

20 

.0061 

.0887 

.0027 

0. 

0. 

0. 

M2 TANK, +Y, LOWER 

21 

.0011 

.2065 

.000 0 

0. 

0. 

0. 

N2 TANK, +Y, UPPER 

22 

.0002 

.1550 

.000 2 

0. 

0. 

0. 

N2 TANK, +Z, LOWER 

?3 

. 0 000 

.0 267 

.0027 

0. 

0. 

0. 

N2 TANK, +Z, UPPER 

24 

.0000 

.0486 

.0074 

0 . 

0. 

0. 

N2 TANK -Z, LOWER 

29 

. 0001 

,0285 

.006 1 

0 . 

0. 

0. 

N2 TANK, -Z, UPPER 

26 

. 0001 

.0034 

.000 0 

.0037 

.0002 

. 0018 

CM, FWD BULKHEAD 

77 

.0002 

.0788 

.0076 

.0063 

.0003 

. 0024 

CM, AFT BULKHEAD 

28 

.0001 

.0011 

.000 2 

.0008 

.0000 

-• 0000 

SM, FWD BULKHEAD 

29 

. 0002 

.0089 

. 000 9 

.0034 

.0000 

. 0002 

SM, AFT BULKHEAD 

30 

.0001 

.0 049 

.0006 

0. 

0. 

0. 

LOWER 0 LATCH, DA 

31 

. 0 006 

.0 156 

.0011 

0 . 

0. 

0. 

LOWER +Y TRUNNION 

32 

.0006 

.0131 

.0006 

0. 

0. 

0. 

LOWER -Y TRUNNION 

33 

. 0000 

.0000 

.0000 

0. 

0. 

0. 

EREP PACKAGE C.G. 

34 

-.0000 

.0003 

.000 0 

0. 

0. 

0. 

ATM PN 6,7 IF,OUTR 

75 

.0001 

-.0000 

.0010 

0 . 

0. 

0. 

ATM PN 4,5 IF,OUTR 

36 

.0000 

-.0000 

.000 0 

0. 

0. 

0. 

ATM PN 8,1 IF,OUTR 

37 

-.0000 

.0000 

.0000 

0 . 

0. 

0. 

ATM PN 2,3 IF,OUTR 

38 

. 0004 

.0002 

.000 0 

0. 

0. 

0. 

ATM PN 6,7 IF,INNR 

39 

.0016 

.0002 

.0003 

0. 

0. 

0. 

ATM PN 4,5 IF,INNR 

40 

.0 009 

.0 000 

-.0000 

0. 

0. 

0. 

ATM PN 8,1 IF,INNR 

41 

.0008 

.0 00.0 

-.0000 

0. 

0. 

0. 

ATM PN 2,3 IF,INNR 

42 

.0033 

.0000 

• 0003 

• 0000 

.0000 

.0000 

CMG, -Y SIDE 

43 

.0004 

.0 000 

.0000 

.0000 

.0000 

.0000 

CMG, *Y SIDE 

44 

. 0 005 

.0 00 0 

.000 0 

.0 000 

.0000 

. 0000 

CMG, +X SIOE 

45 

. 0000 

.0000 

0. 

0. 

0. 

0. 

ATM SAS ,PN 1 

46 

.0000 

.0 000 

0. 

0. 

0. 

0. 

ATM SAS, PN 3 

47 

.0000 

.0000 

0. 

0. 

0. 

0. 

ATM SAS, PN 5 

48 

-.0000 

-.0000 

0. 

0 . 

0. 

0. 

ATM SAS, PN 7 

49 

. 0008 

.0008 

-.000 0 

.0040 

.0045 

0. 

SPAR CENTER 

50 

.0010 

.0006 

.0000 

.0049 

.0071 

.0001 

GRA/CAM 3ENTER 

SUH 

.0269 

.8534 

. 0482 

. 0257 

.0136 

.0323 
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TABLE c-35 


ORBITAL CONFI3URATION MODAL SJRVET 
ANALYTICAL -100ES GENERALIZED MASS CONTRIBUTION SUMMARY 


ANALYTICAL MODE 56 
ANALYTICAL FREQUENCY » 17.553 HZ. 


COMPONENT 

GMC 

GMC 

GMC 

GiC 

GMC 

GNC 

NAME 

(DX) 

COY) 

CDZ) 

CTX) 

CTY) 

(TZ) 

B9/ONS SKIRT/IU/=^AS 

.0001 

.00 37 

.0150 

.0300 

.0010 

-.0000 

6-FAS 02 TANKS 

. 0239 

.0181 

.0158 

0. 

0. 

0. 

HO A/STS/AM 

. 0010 

.0017 

.1869 

.0309 

.0317 

.0005 

6-AM N2 TANKS 

.0101 

.0041 

.6078 

0. 

0. 

0. 

commano/service nod. 

.0001 

.0016 

.0545 

.0010 

.0031 

.0001 

DEPLOYMENT ASSEMB.Y 

.0014 

.0121 

.0007 

0. 

0. 

0. 

ATM-RACK,CMGS,4-SAS 

. 0007 

.0013 

. 0005 

.0001 

.0000 

.0000 

ATM-SPAR CENTER 

.0000 

.0000 

.0000 

.03 00 

.0000 

0. 

ATM-GRA/CAN CENTER 

. 0001 

. 0001 

.0000 

.0000 

.0001 

.0000 

SUN 

.0374 

.0426 

. 8814 

.0021 

.0359 

. 0005 


TOTA. GM CONTRIBUTION FOR EACH COMPOVIENT 


BR/OWS SKIRT/IJ/FAS .0137 
6--AS 02 TANKS .05Z9 
MOA/STS/AM .2227 
6-AM N2 TANKS .6220 
COiMANO/SERVICE MOO. .0635 
DEPLOYMENT ASSEMBLY .0142 
AT1-RACK,CMGS,4-SAS .0026 
AT1-SPAR CENTER .0002 
ATH-GRA/CAN CENTER .0032 
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TABLE c-36 

GE'IFPALIZEO MASS CD «l TRI BUTTONS 3V DEGREE OF FREEDOM 
ANALYTICAL MODE 55 FREQUENCY= 17.55 ^Z, 


NDDP 

GMC 

GMC 

GMC 

GMC 

SMC 

GMC 

NODE 

NO« 

(OX) 

(OY) 

(DZ) 

<TX) 

(TY) 

(TZ) 

DESCRIPTION 

1 

.3000 

• 0023 

• 0012 

• 0000 

• 0006 

.0000 

BASE RNG/OHS SKIRT 

2 

-.0000 

• 0000 

• 0003 

• 3000 

.0000 

.0000 

OHS/IU INTERFACE 

3 

-.3000 

• 0 000 

• 0005 

-.0000 

.0004 

-.0001 

lU/FAS INTERFACE 

4 

.0141 

• 0104 

• 0022 

0 • 

0. 

0. 

FAS 02 BDTL1,+Y *Z 

5 

.0013 

• 0 005 

• 0085 

0. 

0. 

0. 

FAS 02 0DTL2,+Y *2 

6 

.0042 

.0027 

• 0004 

0. 

0. 

0. 

FAS 02 8DTL3f-Y *2 

7 

.0007 

• 0010 

• 0012 

0. 

0. 

0. 

FAS D2 BDTL4.-Y +Z 

8 

.0038 

• 00 33 

• 000 3 

0. 

0. 

0. 

FAS 32 BDTL5,-Y -Z 

9 

-.0002 

• 0002 

.0032 

0. 

0. 

0. 

FAS 02 8DTL6,-Y -Z 

10 

.0000 

-•0 000 

• 0025 

0. 

0. 

0. 

FAS/AM/OA IF, +Y 

11 

.0000 

.0006 

.0057 

0. 

0. 

0. 

FAS/AM/OA IF, +Z 

12 

.0000 

.0000 

.0020 

0. 

0. 

0. 

FAS/AM/OA IF, -Y 

13 

-.0000 

• 0005 

• 000 8 

0 • 

0. 

0. 

FAS/OA IF, -Y -Z 

14 

.0031 

-.0000 

• 0020 

0. 

0. 

0. 

FAS/AM IF, -Z 

15 

.0000 

• 9002 

• 0000 

0. 

0. 

0. 

FAS/OA IF, +Y -Z 

1<5 

.0001 

• 0 005 

.0723 

• 0003 

.0007 

.0000 

AM TJNNEL/ SHEAR MB 

17 

.0001 

• 0003 

• 0680 

• 0002 

.0104 

.0001 

AM TUNNE-/STS IF 

18 

.0003 

-.0000 

• 0338 

• 0004 

.03 6U 

.0002 

MOA/STS INTERFACE 

19 

.0005 

.0 009 

.0127 

• 0001 

.01<^3 

. 0001 

MOA CONE/CVL ITRFC 

20 

. 0 00 1 

• 0 001 

.3439 

0 • 

0. 

0. 

N2 TANK, +Y, LONER 

21 

.0000 

• 0000 

• 0869 

0. 

0. 

0. 

N2 TANK, +Y, UPPER 

22 

.0038 

.0020 

• 0163 

0. 

0. 

0. 

N2 TANK, +Z, LOWER 

23 

.0016 

.0 005 

.0117 

0 . 

0. 

0. 

N2 TANK, +Z, UPPER 

24 

.0042 

• 0009 

.1095 

0 . 

0. 

0. 

N2 TANK -Z, LONER 

25 

. 0 003 

.0005 

.0395 

0 • 

0. 

0. 

N2 TANK, -Z, UPPER 

25 

-.0000 

• 0 001 

.0137 

• 0002 

.0312 

. 0000 

CM, FHO BULKHEAD 

27 

.0001 

• 0014 

.0 385 

.0006 

.03 19 

. 0001 

CM, AFT BULKHEAD 

28 

.0 000 

• 0 000 

• 0 00 3 

.0 00 1 

.00 0 0 

-.0000 

SM, FHO BULKHEAD 

29 

.0000 

• 0002 

.0020 

.0002 

. 030 0 

. 0000 

SM, AFT BULKHEAD 

30 

.0016 

-.0004 

-.000 1 

0. 

0. 

0. 

LOWER 0 LATCH, DA 

31 

-.0001 

• 0001 

• 000 9 

0. 

0. 

0. 

LOWER +Y TRUNNION 

32 

-.0001 

.0124 

-.000 0 

0. 

0. 

0. 

LOWER -Y TRUNNION 

33 

-.0000 

• 0 000 

• 000 0 

0 . 

0. 

0. 

EREP PACKAGE C.G. 

34 

.0000 

• 0000 

• 000 2 

0. 

0. 

0. 

ATM PN 6,7 IF,OUTR 

35 

.0000 

• 0 000 

• 003 1 

0. 

0. 

0. 

ATM PN 4,5 IF,OUTR 

36 

.0000 

• 0000 

• 000 1 

0. 

0. 

0. 

ATM PN 8,1 IF,OUTR 

37 

.0001 

-•0000 

• 000 0 

0 • 

0. 

0. 

ATM PN 2,3 IF,OUTR 

38 

.0000 

• 0004 

• 0001 

0 . 

0. 

0. 

ATM PN 6,7 IF,1NNR 

39 

.0003 

• 0003 

• 000 0 

0. 

0. 

0. 

ATM PN 4,5 IF,INNR 

40 

.0002 

-.0000 

• 000 0 

0. 

0. 

0. 

ATM PN 8,1 IF,1NNR 

41 

-.0000 

• 0 001 

• 000 0 

0 • 

0. 

0. 

ATM PN 2,3 IF,INNR 

42 

. 0000 

.0005 

• 000 0 

.0001 

.0000 

. 0000 

CMG, -Y SIDE 

43 

.0300 

• 0000 

• GOOD 

• 0000 

.0000 

.0000 

CMG, SIDE 

44 

.0000 

• 0 000 

• 0000 

• 0000 

.0000 

.0000 

CMG, +X SIDE 

45 

.0000 

• 0000 

0. 

0 • 

0. 

0. 

ATM SAS ,PN 1 

46 

-.0000 

-.0000 

0. 

0. 

0. 

0. 

ATM SAS, PN 3 

47 

.0000 

.0000 

0. 

0. 

0. 

0. 

ATM SAS, PN 5 

48 

. 0000 

• 0000 

0. 

0. 

0. 

0. 

ATM SAS, PN 7 

49 

. 0000 

• 0000 

• 0000 

• 0000 

.0000 

0. 

SPAR CENTER 

50 

. 0 00 1 

• 0 001 

• 000 0 

• 0000 

.00 01 

.0000 

GRA/CAN CENTER 

9JM 

.0374 

• 04 26 

• 8814 

• 0021 

.0339 

.0006 



C-40 


TftBLE c -37 


ORBITAL CONFI3URATION MODAL SJRVEf 
ANALYTICAL iOOES GENERALIZED MASS CONTRIBUTION SUMMARY 


ANALYTICAL MODE 58 
A'lALYTICAL FREQUENCY = 18.361 HZ. 


COMPONENT 

GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

NAME 

(OX) 

(OY» 

(OZ) 

<TX) 

<TY) 

CTZI 

0»/OHS SKIRT/IU/FAS 

. 0013 

. 0390 

.0130 

.0)17 

-. 0004 

-.0017 

6-FAS 02 TANKS 

.1976 

.0191 

.0202 

0. 

0. 

0. 

MO A/STS/ AM 

.0005 

.0421 

.0016 

.0320 

.0001 

.0064 

8- AM N2 TANKS 

. 0011 

.5097 

.00 38 

0. 

0. 

0. 

COMMANO/SERVICE MOO. 

. 0002 

.0182 

. 0030 

.0304 

.0000 

.0009 

DEPLOYMENT ASSEM3.Y 

. 0009 

.0056 

.0051 

0. 

0. 

0. 

ATM-PACK, CMOS, 4-S AS 

.0180 

.0064 

.0072 

.03 02 

.0005 

.0030 

ATM-'JPAR CENTER 

.0079 

.0016 

. 0000 

.0072 

.0154 

0. 

atm-gra/can center 

.0126 

.0004 

. 0000 

.0392 

.0188 

. 0057 

SUM 

.2402 

.6422 

.0511 

.0207 

.0 344 

.0113 


TOTA. GM CONTRIBUTION FOR 

EACH COMPONENT 

BROOMS SKIRT/IJ/FAS 

. 0530 

6-FAS 02 TANKS 

.2369 

MBA/STS/AM 

.0526 

6-AM N2 TANKS 

.5146 

COMMANO/SERVICE MOO. 

.0198 

DEPLOYMENT ASSEMBLY 

.3116 

ATM-RACK,CMGS,4-SAS 

.0324 

ATM-SPAR CENTER 

.0 322 

ATM-GRA/CAN CENTER 

.0458 



C-41 

TABLE c-38 



GEMS 

RALI7EO 

MASS CT'ITRIBUTIONS SY DEGREE OF 

FREEDOM 


A'JALYTICAL 

MODE 3 

1 

F^EQUENCY= 18 

.36 


GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

NODE 

MO. 

(OX) 

(OY) 

(07) 

CTX) 

(TY) 

(TZ) 

DESCRIPTION 

1 

. 0000 

.0 264 

.0074 

• 3014 

. 000 2 

-. 0002 

BASE RNG70WS SKIRT 

2 

-.0000 

• 0 000 

• 000 1 

.0002 

• 0001 

• 0002 

OMS/IU INTERFACE 


-.0000 

-.0001 

• 000 2 

.0002 

-.00C7 

-.0017 

lU/FAS INTERFACE 

4 

.0364 

.0062 

-.0001 

0. 

0. 

0. 

FAS 02 8DTL1,+Y +Z 

5 

.0715 

.0016 

• 008 1 

0. 

0. 

0. 

FAS 02 BDTL2,+Y +Z 

S 

.0051 

• 0024 

.0053 

0. 

0. 

0« 

FAS 02 fiOTL3,-Y +Z 

7 

.0051 

.0025 

• 0007 

0 • 

0. 

0. 

FAS 02 BDTL<n-Y FZ 

8 

.1326 

.0047 

• 0005 

0 • 

0. 

0. 

FAS 02 80TL5,-Y -Z 

q 

.0449 

.0017 

.005 7 

0 . 

0. 

0. 

FAS 02 83TL5,-Y -Z 

la 

• 0 003 

• 0016 

.0 00 1 

0 • 

0. 

0. 

FAS/AM/DA IF, »Y 

11 

• 0003 

.0034 

-.0000 

0 . 

0. 

0. 

FAS/AM/OA IF, *Z 

12 

. 0 004 

.0020 

• 000 0 

0. 

0. 

0. 

FAS/AM/OA IF, -Y 

13 

.0004 

.0047 

• 003 0 

0 . 

0. 

0. 

FAS/DA IF, -Y -Z 

14 

. 0 00 0 

.0 007 

-.000 0 

0. 

0. 

0. 

FAS/AM I-, -Z 

15 

• 0030 

• 0001 

.000 2 

0 • 

0. 

0. 

FAS/OA IF, +Y -Z 

16 

• GOOD 

.0 104 

• 000 7 

.0 000 

• OQO 1 

• 0000 

AM TUNNEL/SHEAR H0 

17 

.0001 

.0200 

.000 2 

.0002 

• 0000 

• 0025 

AM TUNNEl/STS IF 

16 

• 000? 

• 0058 

.0006 

.0006 

-.030 1 

• oair 

MOA/STS INTERFACE 

19 

.0 002 

.0059 

• 0001 

• 0011 

.000 0 

. 0021 

MDA DONE/CYL ITRFC 

2Q 

• 0001 

• 0 QIO 

• 0023 

0. 

0. 

0. 

N2 TANK, +Y, LOWER 

21 

. 0 000 

.0031 

• 000 7 

0. 

0. 

0. 

N2 TANK, ♦Y, UPPER 

22 

. 0006 

.0104 

• 000 1 

0 . 

0. 

0. 

N2 TANK, +Z, LOWER 

23 

. 0002 

.0653 

.000 0 

0 . 

0. 

0. 

N2 TANK, +Z, UPPER 

24 

. 0 302 

.4266 

• 0006 

0. 

0. 

0. 

N2 TANK -Z, LOWER 

25 

. 0 00 1 

.0 034 

• 0001 

0 • 

0. 

0. 

N2 TANK, -Z, UPPER 

26 

-.0000 

.0052 

• 000 0 

-.0000 

• 0030 

• 0004 

CM, -WD bulkhead 

?7 

-.0000 

.0123 

.000 0 

. 0 003 

-.0300 

. 0005 

CM, AFT BULKHEAD 

28 

• 000 1 

.0001 

• 0000 

• GOOO 

• Q30Q 

• 0000 

SM, FHO BULKHEAD 

29 

.0 00 1 

• 0 006 

• 0 00 0 

.0 001 

. 00 0 0 

. 0000 

SM, AFT BULKHEAD 

30 

.0 007 

.0 001 

• 0049 

0 • 

0. 

0. 

LOWER 0 latch, OA 

31 

• 0 000 

.0056 

-.0000 

Q. 

0. 

0. 

LOWER 4-Y TRUNNION 

32 

.0 00 1 

-.0001 

.000 2 

0. 

0. 

0. 

LOWER -Y TRUNNION 

33 

.0001 

• 0000 

• 0000 

0 . 

0. 

0. 

EREP PACKAGE C.G. 

34 

• 0004 

.0000 

• 0001 

0. 

0. 

0. 

ATM PN 6,7 IF,OUTR 

35 

-.0001 

-.0000 

.0039 

0. 

0. 

0. 

ATM PN 4,5 I'=‘,OUTR 

36 

• 0007 

.0000 

-.0000 

0. 

0. 

0. 

ATM PN 8,1 IFjOUTR 

37 

. 0002 

• 0002 

• 0003 

0. 

0. 

0. 

ATM PN 2,3 IF,OUTR 

36 

.0013 

.0 003 

• 0000 

0. 

0. 

0. 

ATM PN 6,7 TF,IMNR 

39 

.0027 

-.0002 

• 0015 

0. 

0. 

0. 

ATM PN 4,5 IF.,INNR 

40 

.0 026 

-.0002 

• 000 0 

0. 

0. 

0. 

ATM PN 8,1 1F,INNR 

41 

• 0034 

• 0030 

.0001 

0. 

0. 

0. 

ATM PN 2,3 IFtINNR 

42 

. 0 005 

.0026 

.0014 

• 0000 

• 000 1 

• 0000 

CMG, -Y SIDE 

43 

.0016 

• 0004 

-.0000 

-•0000 

• 0000 

• 0000 

CMG, +Y SIDE 

44 

.0046 

• 0002 

• 0000 

• 0001 

.0004 

• 0000 

CMG, FX SIDE 

45 

-.0000 

-.0000 

0. 

0. 

0. 

0. 

ATM SAS ,PN 1 

46 

-.0000 

-.0000 

0. 

0. 

0. 

0. 

ATM SAS, PN 3 

47 

-.0000 

-.0000 

a. 

0. 

0. 

0. 

ATM SAS, PN 5 

46 

• nooo 

.0000 

0 • 

0. 

0. 

0. 

ATM SAS, PN 7 

49 

.0079 

• 0016 

• 0000 

.0072 

.0154 

0. 

SPAR CENTER 

50 

.0126 

.0 004 

• 0000 

• 0092 

.0166 

• 0057 

GRA/CAN CENTER 

SUM 

.2402 

• 6422 

.0511 

.0207 

• 0344 

• 0113 




Tft9LE 


C-39 


ORBITAL CONFIGURATION MODAL SJRVET 
ANALYTICAL MOOES GENERALIZED MASS CONTRIBUTION SUMMARY 


ANALYTICAL MODE 65 
ANALYTICAL FREQUENCY = 19.644 HZ. 


COMPONENT 

GMC 

GMC 

GMC 

GMC 

GMC 

GMC 

NAME 

(OX) 

(OY) 

(OZ) 

(TX) 

(TY) 

(TZ> 

9^/OMS SKIRT/IU/^AS 

. 0001 

.0257 

.00 81 

.0161 

.0000 

.0030 

5-c-aS 02 TANKS 

.2075 

.0268 

.0210 

0. 

0. 

0 . 

MDA/STS/ AM 

. 2092 

.0005 

. 00 37 

.0005 

. 0017 

.0031 

6-AM N2 TANKS 

.1053 

. 0363 

.0617 

0. 

0. 

0. 

command/ SERVICE M30. 

.0564 

. 0002 

.0015 

.00 0 1 

.0004 

.0031 

DEPLOYMENT ASSEMBLY 

-.0092 

.0957 

.0554 

0. 

0. 

0. 

ATM-PACK ,CMGS,4-SAS 

.0014 

.0427 

. 00 24 

.0375 

. 0004 

. 0003 

atm-spar center 

. 0002 

.0047 

. 0002 

.0302 

. 0001 

0. 

ATM-GRA/CAN center 

.0000 

.0093 

. 0001 

.0302 

.0001 

. 003 1 

SUM 

.5729 

.2419 

.1542 

.0246 

.0027 

.0037 


TOTAL GM CONTRIBJTION FOR EACH COMPONENT 


BR^OHS SKIRT/IJ/FAS .0531 
6--AS 02 TANKS .2553 
MOA/STS/AM .2157 
6-AM N2 TANKS .2034 
CDNMANO/SERVICE MOO. .0608 
DEPLOYMENT ASSEMBLY .1419 
ATN-RACK,CHGS,4-SAS .0547 
ATN-SPAR CENTER .0053 
AT1-GRA/CAN CENTER .0099 
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TABLE C-40 


r,FMF?nLIZEO MASS 

analytical mode 


CONTRIBUTIONS BY DEGREE 
55 FREQUENCY= 


OF FREEDOM 
19.64 HZ, 



GMC 

GMC 

GMC 

GMC 

3MC 

GMC 

MODE 

'iO. 

(OX) 

(DY) 

(DZ) 

<TX) 

(TY) 

(TZ) 

DESCRIPTION 

1 

• QOQO 

.0060 

• 0015 

.0143 

.00 0 1 

. 0031 

BASE RNG^OHS SKIRT 

2 

• 0000 

.0023 

• 0000 

• 0008 

-.0000 

-. 0000 

OWS/IU INTERFACE 


••0005 

.0064 

• 0000 

• 0010 

-.oooc 

-• 0001 

lU/FAS INTERFACE 

4 

• 1374 

.0013 

• 0016 

0. 

0. 

0. 

FAS 02 83TLlf+Y +Z 


.0303 

.0002 

.0027 

0 • 

0. 

0. 

FAS 02 BDTL2,+Y +Z 

6 

• 0049 

.0007 

• 0048 

0. 

0. 

0. 

FAS 02 B0TL3,-Y *Z 

7 

••0001 

.0078 

• 0011 

0 . 

0. 

0. 

FAS 02 80TL4,-Y +Z 

3 

• 0101 

,0117 

• 0012 

0 • 

0. 

0. 

FAS 02 03TL5,-Y -Z 

9 

• 0249 

.0061 

• 0094 

0 • 

0. 

Q. 

FAS 02 BDTL6,-Y -Z 

10 

. 0 30 1 

-.0 002 

• 0022 

Q • 

0. 

0. 

FAS/AM/OA IF, +Y 

11 

• 0 002 

,0 007 

-•0000 

0 • 

0 . 

0. 

FAS/AM/OA IF, *Z 

12 

• 003 1 

.0011 

-.0001 

0 . 

0 . 

0. 

FAS/AM/OA IF, -Y 

13 

. 0 031 

.0032 

• 0032 

0 * 

0 . 

0 . 

FAS/OA IF, -Y -Z 

14 

• 0 0 3 1 

.0062 

• 000 4 

0 • 

0 . 

Q. 

FAS/AM I-, -Z 

15 

••0000 

-.0001 

.0007 

Q . 

0 . 

0. 

FAS/OA IF, +Y -Z 

16 

• 0243 

.0001 

• 000 7 

• 0 001 

.0000 

• 0000 

AM TUNNE. /SHEAR MB 

IT 

.0452 

.0001 

.000 8 

• 0001 

.000 1 

. 3000 

AM TUNNE. /STS IF 

13 

• 3743 

.0 003 

• 0022 

• 0 002 

.0002 

• 0000 

MOA/STS INTERFACE 

19 

• 0654 

.0000 

-.0000 

• 0002 

.0314 

. 0001 

MOA DOME/CYL ITRFC 

20 

.0324 

.0 003 

• 0003 

0 • 

0 . 

0. 

M2 TANK, +Y, LOWER 

21 

• 0027 

.0 000 

• 0575 

0 • 

0 . 

0. 

N2 TANK, +Y, UPPER 

22 

• 0372 

.0000 

• OQQl 

0 . 

0 . 

0 . 

N2 TANK, +Z, LOWER 

23 

. 0038 

.0112 

• 0000 

0 . 

0 . 

0 . 

M2 TANK, *If UPPER 

24 

.0263 

.0195 

• 0032 

0 • 

0 . 

0 . 

M2 TANK -Z, LOWER 

25 

.0028 

.0052 

• 0005 

0 . 

0 . 

0 . 

N2 TANK, -7, UPPER 

26 

• 0031 

.0000 

• 000 5 

.0000 

.0001 

. 0000 

CM, FMO BULKHEAD 

27 

.0068 

.0 00 1 

• 0010 

• 0000 

.0003 

-.0000 

CM, AFT BULKHEAD 

28 

• 0151 

.0 000 

• 000 1 

.0000 

-.0000 

• 0000 

SM, FMO bulkhead 

29 

• 0364 

.0001 

• 0000 

• 0000 

.0000 

.0001 

SM, AFT BULKHEAD 

30 

.0010 

-.0263 

.0017 

0 . 

0 . 

0 . 

LOWER 0 .ATCH, OA 

31 

-.0052 

.0669 

.0244 

0 . 

0 . 

0 . 

LOWER +Y TRUNNION 

32 

-.0050 

,0551 

.0292 

0 • 

0 . 

0 . 

LOWER -Y TRUNNION 

33 

• 0001 

.0000 

• 0000 

0 . 

0 . 

0 . 

EREP PACKAGE C.G. 

34 

• 0000 

.0017 

-.0000 

0 • 

0. 

0 . 

ATM PN 6,7 IF,OUTR 

35 

. 0003 

.0008 

.0010 

0 • 

0 . 

0. 

ATM PN 4,5 IF,OUTR 

36 

-.0001 

.0008 

.0001 

0 . 

0. 

0 . 

ATM PN 8,1 IF,OUTR 

37 

.0001 

.0 003 

.000 0 

0 • 

0. 

0 . 

ATM PN 2,3 IF,OUTP 

38 

••0005 

.0064 

• 0001 

0. 

0. 

0. 

ATM PN 6»7 IF,INMR 

39 

• 0001 

.0040 

• 000 7 

0 . 

0. 

0. 

ATM PN 4,5 IF,INNR 

40 

. 0000 

.0007 

%0001 

0 . 

0 . 

0. 

ATM PN 8,1 IF,INNR 

41 

• 0007 

.0 054 

-.0000 

0 . 

0 . 

0 . 

ATM PN 2,3 IF,INMP 

42 

-.0000 

.0167 

• 0004 

.0073 

.0001 

• 0002 

CMG, -Y SIDE 

43 

.0000 

.0029 

• 0001 

.0000 

• 0001 

• 0000 

CMG, SIDE 

44 

. 0 007 

.0010 

• 000 0 

.0 001 

• 00 02 

• 0002 

CMG, ♦X SIDE 

45 

• 0000 

.0000 

0. 

0. 

0. 

0 . 

ATM SAS ,PN 1 

46 

-.0000 

-.0000 

0. 

0. 

0. 

0. 

ATM SAS, PN 3 

47 

-.0000 

-.0000 

0 • 

0. 

0. 

0. 

ATM SAS, PN 5 

48 

• 0000 

.0000 

0. 

0 . 

0. 

0 . 

ATM SAS, PM" 7 

49 

.0 002 

.0047 

«000 2 

• 0002 

.0001 

0. 

SPAR CENTER 

50 

• 0000 

.0093 

• 0001 

• 0002 

.0001 

• 0001 

GRA/CAN 3EMTER 

SUM 

• 5729 

.2419 

• 1542 

• 0246 

,0027 

• 0037 
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SECTION D 


Two-Dimensional Plots of Analytical Modes 



D-2 

ORBITAL CONFI3URATION HOOAL S'JRVEf 
OEGREE OF FREEOOH TABLE FOR iOOE SHAPES AND DISCRETE HASS MATRIX 




OEGREES OF 

FREEDOM 



LOCATION 



NO. 

DX 

OY 

oz 

TX 

TY 

TZ 

X 

Y 

z 

DESCRIPTION 

1 

1 

2 

3 

4 

5 

6 

3100.00 

0.000 

0.000 

BASE RNG/OMS SKIRT 

p 

7 

8 

9 

10 

11 

12 

3223.000 

0.000 

0. 000 

OMS/IU INTERFACE 


13 

14 

15 

16 

17 

18 

3258.555 

0.000 

0.000 

lU/FAS INTERFACE 

4 

19 

20 

21 




3316.555 

81,473 

46.683 

FAS 02 BOTLl,+Y *Z 

5 

2? 

23 

24 




3316.555 

46.683 

81.473 

FAS 02 B0TL2,+Y +Z 

6 

25 

26 

27 




3316.555 

-46.683 

81, 473 

FAS 02 BOTL3,-Y +Z 

7 

28 

29 

30 




3316.555 

-81.473 

46.683 

FAS 02 BOTL4,-Y +Z 

8 

31 

32 

33 




3316.555 

-81.473 

-46.683 

FAS 02 BOTL5t-Y -Z 

0 

34 

35 

36 




3316.555 

-46.683 

-81. 473 

FAS 02 B0TL6,-Y -Z 

in 

37 

38 

39 




3341.615 

116.060 

0. 000 

FAS/AM/OA IF, *Y 

li 

4« 

41 

42 




3341.615 

0.000 

116. 060 

FAS/AM/OA IF, 

1? 

43 

44 

45 




3341.615 - 

>116.060 

0. 000 

FAS/AM/OA IF, -Y 

1"^ 

h6 

47 

48 




3355.700 

-82.346 

-81.488 

FAS/OA IF, -Y -Z 

14 

49 

50 

51 




3341.615 

0.000 

-116.060 

FAS/AM IF, -Z 

1? 

52 

53 

54 




3341,615 

83.0143 

-93, 0143 

; FAS/OA IF, +Y -Z 

16 

55 

56 

57 

58 

59 

60 

3282,365 

0.000 

0. 000 

AM TUNNEL/SHEAR HB 

1^ 

61 

62 

63 

64 

65 

66 

3394.615 

0. 000 

0. 000 

AM TUNNEL/STS IF 

18 

67 

68 

69 

70 

71 

72 

3441,765 

0. 000 

0. 000 

MOA/STS INTERFACE 


73 

74 

75 

76 

77 

78 

3305.000 

0. 000 

0. 000 

MDA CONE/CVL ITRFC 

2n 

79 

80 

81 




3297.665 

69.050 

0. 000 

N2 TANK, +Y, LONER 

21 

82 

83 

84 




3346.365 

69.050 

0,000 

N2 TANK, +Y, UPPER 

2? 

85 

86 

87 




3297.665 

0.000 

69. 050 

N2 TANK, 4-Z, LONER 

23 

88 

89 

90 




3348.365 

0.000 

69.050 

N2 TANK, *Z, UPPER 

24 

91 

97 

93 




3297.665 

0.000 

-69. 050 

N2 TANK -Z, LONER 

25 

94 

95 

96 




3348.365 

0,000 

-69. 050 

N2 TANK, -Z, UPPER 

26 

97 

Q8 

99 

100 

101 

102 

3678.000 

0.000 

0. 000 

CM, FND BULKHEAD 

27 

103 

104 

105 

106 

107 

108 

3751.600 

0. 000 

0. 000 

CM, AFT BULKHEAD 

28 

109 

110 

111 

112 

113 

114 

3766.500 

0.000 

0. 000 

SM, FND bulkhead 

29 

115 

116 

117 

118 

119 

120 

3921,500 

0. 000 

0. 000 

SM, AFT BULKHEAD 

30 

121 

12? 

123 




3454,765 

0.000 

-90. 000 

LONER 0 LATCH, OA 

31 

124 

125 

126 




3532.915 

113.500 

-11,850 

LONER +Y TRUNNION 

32 

127 

128 

129 




3532.915 -113.500 

-11. 850 

LONER -V TRUNNION 

33 

130 

131 

132 




3418,765 

0.000 

100. 000 

EREP PACKAGE C.6. 

34 

133 

134 

135 




3479,094 

27.299 

-252.500 

ATM PN 6,7 IF.OUTR 

35* 

136 

137 

138 




3517.701 

-65.906 

-252.500 

ATM PM 4,5 IF.OUTR 

36 

139 

140 

141 




3572,299 

65.906 

-252.500 

ATM PH 8,1 tF,OUTR 

37 

142 

143 

144 




3610.906 

-27.299 

-252,500 

ATM PN 2,3 IF,OUTR 

38 

145 

146 

147 




3479,094 

27,299 

-159. 000 

ATM PN 6,7 1F,INNR 

39 

148 

149 

150 




3517.701 

-65,906 

-159, 000 

ATM PN 4,5 IF,IMNR 

40 

151 

152 

153 




3572.299 

65.906 

-159. 000 

ATM PN 8,1 IF,INNR 

41 

154 

155 

156 




3610. 906 

-27,299 

-159. 000 

ATM PN 2,3 IF,INMR 

42 

157 

158 

159 

160 

161 

162 

3545.000 

-65.906 

-181, 9925 

1 CMG, -Y SIDE 

43 

163 

164 

165 

166 

167 

168 

3545.000 

67.834 

-181,995 

CMG, +Y SIDE 

44 

169 

170 

171 

172 

173 

174 

3610.906 

0.000 

-182.000 

CMG, +X SIDE 

45 

175 

176 





3599.9301 

54.9301 

-207,490 

ATM SAS ,PM 1 

46 

177 

178 





3599.9301 

-54,9301 

-207.490 

ATM SAS, PN 3 

47 

179 

180 





3490.0699 

-54,9301 

-207.490 

ATM SAS, PN 5 

48 

181 

182 





3490.0699 

54,9301 

-207.490 

ATM SAS, PN 7 

49 

183 

184 

185 

186 

187 


3545.000 

0.000 

-240.709 

SPAR CENTER 

50 

188 

180 

190 

191 

192 

193 

3545.000 

0.000 

-240.709 

GRA/CAN CENTER 
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Two dimensional plots of the correlated analytical modes 
as defined in Table 5.17 of the main text are presented in this 
section. The plots are presented in the same manner as the test 
mode plots contained in Section A with the following exceptions: 

1. Analytical modes are plotted correctly between node 3 
and node 16. 

2. Node 50 is plotted with the incorrect sign in the X, 
Y, TH X, and TH Y planes. 

The plotted node points and cissociated degrees of freedom 
are defined on page D-2 of this section. 
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Plot D-3 


D 7 A ORBIT CI>FICURATI0N - 8TH CYCLE iWALYTJCAL MODES 

MODE 9 nCQ - 1 .643 HZ RW NO. - OTAO0 DATE • 060C72 



S 7 A ORBIT corf ICLRATJON - 0TH CYCLE ANALYTICAL MODES 

HOCE 9 fREQ - 1.643 HZ RON NO. - DTA08 DATE - Q60C7Z 



X station 


X station 


















A 0R8IT COFICURATtON - 8TH CYCUT ANALYTICAL MODES 
■ il FREQ - 2.330 HZ RVJN NO. - 






4.00 







5.50 









DATE - 06!>C72 



C T A OfiStT corf I CURAT JON - 0TH CTCLE ANALYTICAL MODES 
HOCE 13 FREQ - 3.532 HZ RUN NO. - DTAOB 

















06 '£ 








3.50 
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X STATION 


X STATION 


4.00 


















Plot DH) 


: T A aWlT C0^f ICLRATION - 0TH CrCLE ANALlTTfCAL MOOCS 

HXr 21 FREQ - 6.552 HZ RUN NO. - DTA08 DATE - 060C72 



T A ORBIT COflGlRATION - 0TH CYCLE ANALYTICAL MODES 

£E 21 FREQ - 6.552 HZ RUN NO. - DTAO0 DATE - 060C72 


ETA ORBIT CO^fICWWTION - 87H CYCLE ANALYTICAL MOOES 

MXE 21 FTCO - 6.552 HZ RUN NO. • OTAO0 DATE - •60C72 



ETA ORBIT COrfJCURATlON - BTH CYCLE ANALYTICAL MOOES 
MODE 21 nCQ - 6.552 HZ RW NO. - DTA08 


DATE - 060C72 


5.00 
















Plot D-13 


r A OR9I7 C£»f /CLRA7J0N - 8TH CYCLE ANALYTICAL MOOES 

38 FREQ • 12.072 HZ RUN NO. - D TAOS DATE - 06GC72 



X STATION 


A 0R9IT CtWlGURATION - 87H CYCLE ANALYTICAL MODES 

: 38 F»«:Q - 12.072 HZ RUN NO. - DTAO0 DATE - 06&C72 


: T A CfiBfT CC>f ICLfiATION - 9TH CYCLE ANALYTICAL MOOES 

MXE 38 FREQ - 12.072 HZ RUN NO. - DTA08 DATE • 06K72 



X station 


: T A ORBIT corf ICLRATJON - BTH CYCLE ANALYTICAL MODES 
MODE 38 FREQ - 12.072 HZ RUN NO. - DTAO0 


DATE - 060C72 


4.00 
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r A ORBIT COFICURATION - BTH CYCLE AMALYTICAL MOOES 

)Z FREQ - 13.523 HZ RUN NO. - DTA08 PATE ■ 06OC72 



X STATION 


A 0R3i: CONFIGURATION ~ 9TH CYCLE ANALYTICAL MOOES 
Cl FREQ - 13.323 riZ RUN NO. •» DTA08 


date - 06CCT2 












: T A aWIT COrCKWRATiON - 8 TH CYCLE ANALYTICAL MOOES 7 A OWIT COf iCLWTION - 8 TH CYCLE ANALYTICAL MOOES 

MXS 45 nca - 14.955 HZ »JN NO. - DTA08 DATE - 06X 72 45 . U.865 HZ RLN NO. - 0TA09 DATE - 06X72 



X STATION 


r A 0R3IT COrflCURATION - STH CYCLE ANALYTICAL MOOES 
XE 45 FREQ - 14.855 HZ RLN NO. • DTA09 


DATE - 06X72 


: T A ORBIT COfflCLRATION - 0TH CYCLE ANALYTICAL MOOES 
WCE 45 FREQ - 14.955 HZ . RUN NO. - DTA08 


DATE - 06X72 
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Section E 

UNCOUPLED MODES FLIGHT CONFIGURATION 1,2 




In this section (E-1 through E-7) the Sky lab uncoupled component 
modal data are presented in terms of frequency data. The data are ar- 
ranged according to three model development cycles; initial, pretest 
and final. During the development of the model, major subcomponents 
were subdivided according to areas of major concern. This evolution 
of model components is depicted where applicable. 
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Uncoupled Modes Flight Configuration 1.2 


tiaiu (0WS/IU/FAS/M/STSA1DA) Modes 
(Hz) 


Six Rigid Body (0. 

Hz) 

2.712 


3.142 


5.064 


FAS/IU/OWS 

^^^A/ STS/AM 

(Hz) 

(Hz) 

Rigid Body (0. Hz) 

1.833 

3-260 

2.019 

5.501 

7.700 

5.552 

1 

1 

1 

FAS/IU/OWS 

MDA/STS/AM 

(Hz) 

(Hz) 

Rigid Body (0. Hz) 

1.373 

1.058 

1.428 

1.077 

6.194 

1.501 

9.200 

1.611 

11.496 

3.271 

11.528 

5.006 

13.740 

5.756 

13.746 

7.628 

15.378 

8.025 

15.560 

8.351 

15.856 

9.102 

16.251 

9.290 


9.330 


9.360 


9.575 


9.921 


10.449 


12.018 


13.903 


14.480 


16.090 



Initial 


Pretest 


Final 


E-4 


ATM (ATM Rack, GRA, Spar/Canister , DA) Modes 

(Hz) 

.821 

1.163 

1.242 

1.362 

1.395 

2.595 

2.774 

3.166 

3.526 

3.664 

4.709 

4.866 

4.987 


ATM/DA (ATM Rack, GRA, Spar /Canister, DA (Depl.)) Modes 

(Hz) 


.868 

1.126 

1.252 

1.408 

1.573 

2.689 

2.839 

3.276 

3.306 

3.503 

3.889 

4.501 

4.878 

5.512 

5.782 


. (Depl.) 

Rack (OL) 

Spar/GRA 

Canister 

(Hz) 

(Hz) 

(Hz) 

(Hz) 

.569 

2.900 

1.069 

6.120 

1.081 

3.057 

1.182 

7.197 

1.108 

3.284 

4.320 

9.385 

2.516 

3.344 

5.339 

10.578 

2.704 

3.835 

5.556 

10.578 

3.236 

4.255 

6.171 

14.058 

5.550 

5.063 

6.749 

14.492 

6.443 

5.120 

13.294 

15.448 

10.675 

12.535 

16.815 

6.496 

7.033 

9.700 

10.557 

11.306 

11.928 

13.369 

15.265 

18.739 



Initial 


Pretest 


Final 
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Uncoupled Modes Flight Configuration 1.2 
Farslde (4Y) OWS Solar Array Modes (OWSFS) 

Initial Pretest Final 

(Hz) (Hz) (Hz) 

.349 .456 .383 

.475 .563 .446 

.489 .733 .458 

.557 .759 .522 

.954 1.059 .909 

1.198 1.064 .910 

1.301 1.065 .910 

1.323 1.279 2.003 

2.539 3.581 2.235 

2.566 4.057 2.569 

2.621 4.246 2.597 

3.229 4.347 2.955 

3.996 4.650 3.105 

4.421 4.654 3.209 

4.436 4.664 3.210 

4.483 4.767 3.229 

5.353 8.621 3.660 

6.061 6.139 

6.175 6.471 

6.209 7.783 

9.647 
13.540 
13.730 
13.828 
16 . 926 
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Uncoupled Modes Flight Configuration 1.2 
Nearside (-Y) OWS Solar Array Modes (OWSNS) 


Initial 

Pretest 

Final 

(Hz) 

(Hz) 

(Hz) 

.349 

,465 

.385 

.475 

.561 

.447 

.489 

.733 

.458 

.557 

.759 

.530 

.934 

1.059 

.909 

1.298 

1.064 

.910 

1.301 

1.065 

.910 

1.323 

1.276 

1.985 

2.539 

2.307 

2.280 

2.566 

3.590 

2.567 

2.621 

4.054 

2.598 

3.229 

4.246 

2.948 

3.996 

4.347 

3.083 

4.421 

4.650 

3.209 

4.436 

4.654 

3.210 

4.483 

4.663 

3.226 

5.353 

4.815 

3.722 

6.061 

9.047 

6.102 

6.175 


6,471 

6.209 


8,675 



9.317 



13,569 



13,720 



13.833 



17,679 
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Uncoupled Modes Flight Configuration 1.2 
Axial" Docked CSM Modes 


Initial 

Pretest 

Final 

(Hz) 

(Hz) 

(Hz) 

1.089 

1.050 

1.050 

1.117 

1.068 

1.069 

2.956 

2.952 

3.662 

5.624 

5.623 

5.623 

6.523 


6.520 


9.037 
9.637 
10.627 
10 . 998 
14.322 
16.020 


ATM Solar Array Modes Forward Farsi de 


.206 

,200 

.184 

.740 

.607 

.558 

.987 

.727 

.663 

1.839 

.957 

.893 

2.368 

1.424 

1.336 

2.546 

2.314 

2.037 

3.371 

2.627 

2.532 

3.964 

3.326 

3.065 

4.713 

3.704 

3.372 

5.490 

4.639 

4.034 

5.792 

4.911 

4.715 

6.862 

6.631 

6.097 


8.674 

9.149 

9.365 

9.879 

11.057 

12.903 

15.762 

ATM Solar Array modes for: 

forward nearside (Bay 3) 
aft nearside (Bay 5) 
aft farside (Bay 7) 


Same as modes for forward farside (Bay 1) 
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Section F 

COUPLED MODES FLIGHT CONFIGURATION 1.2 




F-2 


The following table shows the coupled modes for the analytical 
model of flight configuration 1.2. These modes are presented for 
three model phases; initial, pretest and final. For each model phase, 
the mode number, major contribution and coupled frequency are presented. 
A frequency cutoff of 15 Hz was used in order to stay within computer 
size limitations. 
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Coupled Modes Flight Configuration 1.2 


Mode 

L : 

Initial 

Major Coupled 

Contributor Frequency 

Mode 

Pretest 
Maj or 

Contributor 

Coupled 

Frequency 

Mode 

Final 

Major 

Contributor 

Coupled 

Frequency 

1 

Main 1 

0. 

1 

FAS/IU/OWS 1 

0. 

1 

FAS/IU/OWS 1 

0. 

2 

Main 3 

0, 

2 

FAS/IU/OWS 2 

0, 

2 

FAS/IU/OWS 2 

0. 

3 

Main 3 

0. 

3 

FAS/IU/OWS 3 

0. 

3 

FAS/IU/OWS 3 

0. 

4 

Main 4 

0. 

4 

FAS/IU/OWS 4 

0. 

4 

FAS/IU/OWS 4 

0. 

5 

Main 5 

0. 

5 

FAS/IU/OWS 5 

0. 

5 

FAS/IU/OWS 5 

0. 

6 

Main 2 

0. 

6 

FAS/IU/OWS 6 

0. 

6 

FAS/IU/OWS 6 

0. 

7 

SP5-1 

.206 

7 

ATMSA5 1 

.200 

7 

ATM/SA5- 1 

.183 

8 

SP7-1 

.206 

8 

ATMSA7 1 

.200 

8 

ATM/SA7-1 

.183 

9 

SP3“1 

.207 

9 

ATMSA3 1 

.202 

9 

ATM/SA3-1 

.185 

10 

SP7-1 

.211 

10 

ATMSAl 1 

.205 

10 

AXM/SAl-1 

.188 

11 

OWSNSl 

.353 

11 

OWSFSl 

.465 

11 

OWSFSl 

.377 

12 

OWSFSl 

.369 

12 

OWSNSl 

.479 

12 

OWSNSl 

.385 

13 

0WSNS2 

.475 

13 

0WSNS2 

.570 

13 

0WSFS2 

.444 

14 

0WSFS2 

.476 

14 

0WSFS2 

.575 

14 

0WSNS2 

.445 

15 

0WSNS3 

.489 

15 

ATMSA5-2 

.607 

15 

0WSFS3 

.458 

16 

0WSFS3 

.489 

16 

ATMSA7-2 

.607 

16 

0WSNS3 

.458 

17 

0WSFS4 

.561 

17 

ATMSA3-2 

.607 

17 

0WSFS4 

.499 

18 

0WSNS4 

.566 

18 

ATMSAl- 2 

.608 

18 

0WSNS4 

.505 

19 

SP7-2 

.739 

19 

ATMSA5-3 

.725 

19 

ATM/SA3-2 

.553 

20 

SPl-2 

.740 

20 

ATMSAl- 3 

.725 

20 

ATM/SA5-2 

.557 

21 

SP5-2 

.740 

21 

ATMSA7-3 

.725 

21 

ATM/SA7-2 

.557 

22 

SP3-2 

.740 

22 

ATMSA7-3 

.727 

22 

ATM/SAl-2 

.558 

23 

ATM-1 

.839 

23 

0WSNS3 

.733 

23 

DA(DEPL)1 

.595 

24 

SP5-3 

.884 

24 

0WSFS3 

.734 

24 

ATM/SA5-3 

.660 

25 

SP7-3 

.886 

25 

OWSFS 

.760 

25 

ATM/SA5-3 

.661 

26 

SPl-3 

.887 

26 

OWSNS 

.760 

26 

ATM/SA7-3 

.661 

27 

SP7-3 

.889 

27 

ATM/ DA- 1 

.880 

27 

ATM/SAl-3 

.662 

28 

0WSFS5 

.957 

28 

ATMSA5-4 

.954 

28 

ATM/SA5-4 

.888 

29 

0WSNS5 

.977 

29 

ATMSAl- 4 

.956 

29 

ATM/SA3-4 

.892 

30 

ATM- 2 

1.175 

30 

ATMSA3-4 

.956 

30 

ATM/SA7-4 

.892 

31 

CSM-1 

1.271 

31 

ATMSA3-4 

.962 

31 

ATM/SAl-4 

.892 

32 

0WSFS6 

1.298 

32 

OWSNS5 

1.059 

1 32 

0WSFS5 

.907 

33 

0WSNS6 

1.298 

33 

0WSFS5 

1.060 

33 

OWSNS5 

.907 

34 

0WSFS7 

1.301 

34 

0WSNS6 

1.064 

34 

0WSFS6 

.910 

35 

0WSNS7 

1.301 

35 

OWSFS6 

1.064 

35 

OWSNS6 

.910 

36 

0WSNS8 

1.320 

36 

0WSNS7 

1.065 

36 

0WSNS7 

.910 

37 

0WSFS8 

1.323 

37 

0WSFS7 

1.065 

37 

0WSFS7 

.910 

38 

ATM- 5 

1.335 

38 

ATM/DA 2 

1.129 

38 

SPAR/GRAl 

1.034 

39 

CSM-2 

1.404 

39 

CSMAX-1 

1.222 

39 

CSMAX-2 

1.109 

40 

ATM- 4 

1.568 

40 

CSMAX-1 

1.243 

40 

CSMAX-1 

1.142 

41 

SPl-4 

1.829 

41 

0WSFS8 

1.285 

41 

SPAR/GRA2 

1.142 

42 

SP5-4 • 

1.837 

1 

ATM/ DA- 3 

1.309 

42 

DA(DEPL)2 

1.275 



Mode 

Initial 

Major 

Contributor 

Coupled 

Frequency 

Mode 

Pretest 

Major 

Contributor 

Coupled 

Frequency 

43 

SPl-4 

1.838 

43 

CSMAX-2 

1.403 

44 

SP5-4 

1.845 

44 

ATMSA5-5 

1.415 

45 

ATM- 3 

2.266 

45 

ATMSA7-5 

1.423 

46 

SP5-5 

2.367 

46 

AIMSA3-5 

1.424 

47 

SPl-5 

2.368 

47 

ATMSAl-5 

1.428 

48 

SP3-5 

2.369 

48 

ATM/DA- 4 

1.569 

49 

SP7-5 

2.373 

49 

ATMSA5-6 

2.276 

50 

0WSNS9 

2.539 

50 

OWSFS9 

2.283 

51 

0WSFS9 

2.540 

51 

ATMSA5-6 

2.302 

52 

SP5-6 

2.545 

52 

ATMSAl-6 

2.302 

53 

SP3-6 

2.546 

53 

0WSNS9 

2.305 

54 

SP7-6 

2.546 

54 

ATMSAl-6 

2.315 

55 

SP3-6 

2.546 

55 

AIM/DA 5 

2.425 

56 

OWSNSIO 

2.567 

56 

ATM/DA 10 

2.513 

57 

OWSFSIO 

2.568 

57 

ATMSA5-7 

2.616 

58 

OWSNSll 

2.621 

58 

ATMSA7-7 

2.621 

59 

OWSFSll 

2.622 

59 

ATMSA3-7 

2.627 

60 

CSM-3 

3.078 

60 

ATMSA7-7 

2.634 

61 

OWSNS12 

3.214 

61 

CSMAX-3 

2.973 

62 

0WSFS12 

3.231 

62 

CSMAX-3 

2.982 

63 

0WSNS12 

3.238 

63 

ATMSA7-8 

3.055 

64 

SP5-7 

3.349 

64 

ATM/DA 9 

3.520 

65 

SPl-7 

3.357 

65 

OWSFSIO 

3.582 

66 

SP3-7 

3.366 

66 

OWSNSIO 

3.590 

67 

SP3-7 

3.371 

67 

ATMSA5-9 

3.662 

68 

ATM- 10 

3.523 

68 

ATMSA3-9 

3.679 

69 

ATM- 8 

3.694 

69 

ATMSAl-9 

3.690 

70 

SP3-8 

3.959 

70 

ATMSA3-9 

3.698 

71 

SP5-8 

3.968 

71 

ATM/ DA 11 

3.921 

72 

SP3-8 

3 . 970' 

72 

OWSNSll 

4.054 

73 

SPl-8 

3.974 

73 

OWSFSll 

4.058 

74 

0WSFS13 

3.996 

74 

OWSFS12 

4.247 

75 

0WSNS13 

3.996 

75 

0WSNS12 

4.251 

76 

ATM- 11 

4.264 

76 

OWSFS13 

4.347 

77 

OWSFS14 

4.422 

77 

0WSNS13 

4.348 

78 

0WSNS14 

4.423 

78 

ATMSA7- 10 

4.638 

79 

0WSNS15 

4.436 

79 

ATMSA5- 10 

4.638 

80 

0WSFS15 

4.436 

80 

ATMSAl-10 

4.639 

81 

OWSFS16 

4.483 

81 

ATMSA3- 10 

4.639 

82 

0WSNS16 

4.483 

82 

0WSFS14 

4.650 

83 

SP5-9 

5.064 

83 

0WSNS14 

4.650 

84 

0WSFS17 

5.363 

84 

0WSFS15 

4.654 

85 

0WSNS17 

5.382 

85 

0WSNS15 

4.654 

86 

SP3- 10 

5.456 

86 

OWSNS16 

4.663 

87 

SP5-10 

5.481 

87 

0WSFS16 

4.664 

88 

SPl-10 

5.485 

88 

OWSFS17 

4.783 


Final 

- 

Major 

Coupled 

Mode Contributor 

Frequency 
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Initial 



Pretest 



Final 



Major 

Coupled 


Major 

Coupled 


Major 

Coupled 

. Mode 

Contributor 

Frequency 

Mode 

Contributor 

Frequency 

Mode 

Contributor 

Frequency 

89 

SPl-lO 

5.486 

89 

0WSNS17 

4.834 

89 

AIM/SA7-10 

4.034 

90 

ATM- 11 

5.568 

90 

ATMSA7 11 

4.883 

90 

MDA/STS/AM-1 

4.575 

91 

CSM-4 

5.612 

91 

ATMSA5 11 

4.900 

91 

MDA/STS/AM-2 

4.641 

92 

SP5-11 

5.677 

92 

ATMSA3 11 

4.908 

92 

ATM/SA3-11 

4.685 

93 

SP3-11 

5.778 

93 

ATMSAl 11 

4.911 

93 

ATM/SA3-11 

4.696 

94 

SPl-11 

5.787 

94 

ATM/DA 13 

5.114 

94 

ATM/SAl-11 

4.700 

95 

SP5-11 

5.815 

95 

CSMAX4 

5.609 

95 

ATM/SA5-11 

4.777 

96 

SP7-11 

5.959 

96 

ATM/DA 6 

5.707 

96 

SPAR/GRA5 

4.916 

97 

OWSNS18 

6.061 

97 

MDA/STS/AM-1 

6.380 

97 

SPAR/GRA3 

5.155 

98 

0WSFS18 

6.061 

98 

ATMSA7-12 

6.631 

98 

DA(ra;PL)7 

5.525 

99 

OWSFS19 

6.175 

99 

ATMSA7- 12 

6.631 

99 

DA(DEPL)7 

5.602 

100 

0WSNS19 

6.176 

100 

ATMSA3-12 

6.631 

100 

CSMAX-4 

5.642 

101 

OWSFS20 

6.209 

101 

ATMSAl- 12 

6.631 

101 

DA(DEPL)6 

6.045 

102 

0WSNS20 

6.210 

102 

MDA/STS/AM-2 

7.244 

102 

OWSNS18 

6.092 

103 

Main 7 

6.350 

103 

ATM/DA- 7 

8.374 

103 

ATM/SA7- 12 

6.097 

104 

CSM5 

6.455 

104 

0WSFS18 

8.631 

104 

ATM/SAl-12 

6.097 

105 

SP7-12 

6.862 

105 

OWSNS18 

9.060 

105 

ATM/SA7-12 

6.097 

106 

SP7-12 

6.862 

106 

ATM/DA- 6 

10.813 

106 

ATM/SAl- 12 

6.097 

107 

SP3-12 

6.862 

107 

ATM/DA- 12 

12.038 

107 

0WSFS18 

6.123 

108 

SPl-12 

6.862 

108 

MBA/ STS/AM- 3 

12.894 

108 

SPAR/GRA6 

6.280 

109 

Main 8 

7.012 




109 

CANISTERl 

6.407 

110 

ATM- 7 

8.364 




110 

DA(DEPL)8 

6.446 

111 

SP3-9 

11.847 




111 

0WSFS19 

6.463 

112 

ATM- 13 

12.667 




112 

0WSNS19 

6.465 







113 

CSMAX-5 

6.551 







114 

SPAR/GRA-7 

6.967 







115 

0WSFS24 

7.379 







116 

0WSNS24 

7.690 







117 

CANISTER2 

7.894 







118 

ATM/SA3-8 

8.258 


Frequency 
Cutoff 15 Hz 


Frequency 
Cutoff 15 Hz 

119 

120 

ATM/SA3-17 

ATM/SA7-17 

8.672 

8.675 







121 

ATM/SA5-17 

8 .675 







122 

ATM/SA3-17 

8.717 







123 

MDA/ STS/AM-4 

8.792 







124 

FAS/IU/OWS16 

8.831 







125 

FAS/IU/0WS18 

9.082 







126 

ATM/SA5-20 

9.148 







127 

ATM/SAl-20 

9.148 







128 

ATM/SA3-20 

9.149 







129 

AXM/SA7-20 

9.152 







130 

FAS/IU/0WS17 

9.177 







131 

OWSMS25 

9.293 







132 

AXM/SA5-21 

9.363 







133 

ATM/SA7-21 

9.365 



F-6 


Mode 

Final 

Major 

Contributor 

Coupled 

Frequency 

134 

ATM/SAl-21 

9.367 

135 

A1M/SA3-21 

9.368 

136 

CANISTER- 3 

9.497 

137 

0WSFS25 

9.551 

138 

FAS/IU/0WS22 

9.563 

139 

CANISTER4 

9.661 

140 

FAS/IU/0WS21 

9.668 

141 

FAS/IU/0WS23 

9.827 

142 

ATM/SA5-22 

9.871 

143 

ATM/SAl-22 

9.874 

144 

ATM/SA7-22 

9.874 

145 

AIM/SA3-22 

9.882 

146 

DA(DEPL)9 

10.406 

147 

CANISTER5 

10 . 608 

148 

CSMAX-9 

10.628 

149 

ATM/SA3-25 

11.057 

150 

ATM/SA3-25 

11.057 

151 

ATM/SA5-25 

11.057 

152 

ATM/SA7-25 

11.057 

153 

MDA/ STS/AM- 3 

11.288 

154 

SPAR/GRA-8 

11.352 

155 

MDA/ STS/AM- 3 

11.441 

156 

MDA/ STS/AM- 5 

11.723 

157 

FAS/IU/OWS25 

12.085 

158 

AOM/SAl-27 

12.897 

159 

ATM/SA5-27 

13.013 

160 

ATM/SA3-27 

13.102 

161 

OWSNS27 

13.130 

162 

MDA/ STS/AM- 8 

13.185 

163 

ATM/SAl-27 

13.412 

164 

MDA/ STS/AM-7 

13.479 

165 

OWSFS26 

13.539 

166 

OWSNS26 

13.602 

167 

0WSFS28 

13.801 

168 

0WSNS28 

13.820 

169 

CANISTER- 6 

14.084 

170 

CSMAX- 10 

14.280 

171 

CANISTER- 7 

14.543 

172 

MDA/STS/AM-8 

Frequency 
Cutoff 15 Hz 

14.602 


NASA-Langley, 1976 


